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Description 
TECHNICAL FIELD 

[0001 ] The present invention relates to a thermoplastic resin composition which is employed far a so-caled delayed- 
tack label, a thermally-and pressure-sensitive adhesive, a thermafly-sensWve sheet, and a method tor the preparation 
thereof, and, In more detafl, it relates to a thermoplastic resin composition, a thermally- and pressure-sensitive adhe- 
sive, a thermally* and pressure-sensitive adhesive sheet which do not show tackiness at ordinary temperatures and 
show tackiness by heating, and a method tor the preparation thereof. Further, the present invention relates to a record- 
ing sheet on which a delayed-tack layer is formed, and which is useful for an ink-jet recording, and a method for the 
preparation thereof, and a shrink label on which a delayed tack layer is formed, and by which bottles are in contact cov- 
ered by thermal shrinking. 

[0002] Stil further, the present invention relates to a water-based resin composition which is employed as an under 
coat, over coat dear coat, and linings for various materials such as wooden materials, plastics, papers, and metals, and 
a water-based coating agent using the water-based resin composition. In addition, the present invention relates to a 
water-based coating composition. In more detail, the present invention relates to a water-based coating composition 
which is particularly excellent as a surface-treating agent for a porous plate such as a calcium silicate plate and an ALC 
plate, or an under-coating agent 

BACKGROUND ART 

[0003] Heretofore, as a label for sticking on a vessel such as a glass bottle and a PET bottle, there have been 

employed a glue label in which a glue is coated on a base material for a label, and simultaneously stuck on a vessel, 

and an adhesive label, eto In which a pressiir« 

ing paper is laminated on the pressure-sensitive adhesive. 

[0004] However, in the existing circumstances, the glue label is not recently preferred so much because of necessity 
of a viscosity control for the pressure-sensitive adhesive and being troublesome in cleaning of a machine for coating the 
pressure-sensitive adhesive. 

[0005} Also, an adhesive label on which a releasing paper is laminated is not preferred because of production of a 
large amount of the releasing paper which is a waste stripped from the label, being troublesome in cf sposal. and also 
from a viewpoint of saving of resources. 

[0008] As a label for solving the problems, there has been known a label which Is called a delayed-tack label. 
[0007] In the delayed-tack label, a delayed-tack layer is formed on a base materia) tor a label Although the delayed- 
tack layer does riot sriow an adhesive property at 

a releasing paper is not required and. moreover, it has an advantag e that it can be readil y fitted on a bottle by only heat- 

[0008] In the delayed-tack layer, particles of a solid plasticizer and, optionally, particles of a tacMfier are usually as- 
persed on a thermoplastic resin having a glass transition temperature of 0-30*0 or so. and the sold plasticizer is matted 
by heating, whereby, the thermoplastic resin is piastfcized, resulting in that an adhesive property is produced. 
[0009] As the above-described sofid plasticizer, for example, dicyclohexyl phthalate is well known (J P-A-6 1009479. 
JP-A-07278521 , JP-A-071 45352, and JP-A-08333565 Official Gazettes). 

[Ooio] The above-described delayed-tack label is often prepared through a heating process for drying after coating a 
pressure-sensitive thermally adhesive which is an emulsion type on a back surface of a base material. As heating tem- 
perature in the case, a low temperature of not more than 45°C is required to order to prevent manifestation of tackiness 
in dicydohaxyl phthalate at a stage of formation of a pressure-sensitive adhesive layer. 

[001 1 ] However, since the heating at such the low temperature requires a long time of period for a heating and drying 
process, there is a problem that there ends to lower productivity of the delayed-tack label. Further, as described here- 
inabove, since a releasing paper is not employed in the delayed-tack label, for example, if it is stored in a heaped state 
for a long time of period under a high temperature in the summer, there gradually occurs the pJasticizaiion of the ther- 
moplastic resin by cBcyclohexyl phthalate, resulting In that there Is caused a so-called blocking that the labels are stuck 
each other. For that reason , there is a problem that a cooing apparatus is required in order to prevent the blocking . Still 
further, there is also a problem that adhesive strength and transparency are disappeared within a short time of period 
in a conventional delayed-tack label In adcfitkxi. there have been recently desired a thermoplastic resin containing a 
plasticizer, which do not adversely affect to natural circumstances, a thermally-and pressure-sensitive adhesive, and a 
thermally-and pressure-sensitive adhesive sheet, etc. with a rise of an interest in an environmental protection. 
[0012] JP-A-0B325535 Official Gazette discloses a thermally- and pressure-sensitive sheet in which dicyclohexyl 
phthalate having an average particle diameter off not more than 4 um is employed together with a solid plasticizer such 
as N-cydohexyl-p-tduene sutfone amide as a soid plasticizer. Also, JP-A-09067551 Official Gazette proposes the use 
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of two or more kinds of esters of benzene dicarboxyKc add which is solid at 2S'C as a solid plasticfcer in order to elevate 

zyTtSitate in order to improve a balance between a blocking resistance and an adhesive P^***™^ 
torSlv-ser^ deteyed-Wck type adhesive ihermoplaetic resin composition. However, even thou* the 
2Z^^Z"°U*™**on are employed, there is not afways obtained a sufficiently satisfied reeutt „ v,ew 

of the blocking resistance, adhesive strength, and durability of transparency. 

ramai JP-A-61 009479 Official Gazette discloses a thermally-sensitive adhesive in which there is cured a •ayercom- 

1 00 parts by w*ght of an * J3*£ 

riZfcizer S-50 loarts by weight of an unsaturated vinyl monomer by irradiation of an electron* beam. •P*Wl7Uia 
S^ze^d^anldhe^co^ 

f,np-tv»;ed monomer (M 1-15% by weight of an ethylernc unsaturated carboxyfc aod, and (c) 60-95% by «W» 
SSSS mZIwX) e crystalline pWer, and (C) a tackiier. Also. JP-A-08269420 Official Gazette disuses 
aTiteyed^^pre4sureTn6itive adhesive composition comprising (A) a solution contajnjng a ream immgm 
a^ rSSrtXrature of not less than 20-C obtained by copolymerizing (a) 3-60% by weight ofa^satunjed 
mo^^avlng caWyic group, and (b) 40-97% by weight of a hydrophobic monomer, (c) other monomers, in whfch 
ZTSrlST^el end <B) an ^^^^^^^^^^^ 
mass transition temperature of not more than -30'C. The composrbon has the weight ratio of (A^BJof 
n^^SrCnTr^ In the above^escribed respective components. However, the press^e sensrtrve adheres ere 
not alwavs suttVcientty satisfied In view of an adheslvB force, a holding power, and water resistance. 
«, EST On!m oler hand, in a delayed-tack label in which the above^Jescribed pressure aer^^haervee are 
e^ed since rSng strength shoU a tendency of Increasing with a lapse of time after sticking byhesflng. the 
SaXet Zl Ten*!) be3e incapable of being readily stripped in the case ^removal srfteruses^ 
As deorSed hereinabove, difficulty of stripping causes a problem that acannotbe ^^?^^J™* 
ofreuse by recovery as rn. for example, bottles for beer. Also, rf those are sUx* on PET bottles, those cannot be recy 

„ rj«i aftw use resiitino in that it is not preferred from a viewpoint of saving of resources. ^ 

raSffl JP^-So?6 CTlWal Gazette discloses a thermallyand pressurweneftrve adhesive label m which a ^ator- 
2» or^e^rsWt7e wa^r-baeed coating layer and a water-lr^e/nyrfrcphobfo^ 
beTeen^baM ISSt tor alabel and a thermally- and pressure-sensitive adhesive layer, whereby, it canbe stripped 
StrTrZ/to JP-A-0625901 7 Official Gazette discloses a thermaiy-and pressure-sensrtive adhesrve 

a base material far a label and a thermal ly-and pressure-sensrtive adhesive layer, whereby, °*TTZ 
waTon^m.A.mo^gh the thermally^ pressure***** adhesive mm «n be 

steam, those are poorlnheat resistance, and preparation becomes complicaled because of a muHi-layeie structure. 
so [oC 0 ^fTSSSSSSS^SS^mB a thermaly- and oressur^sensitive adhesive iabe. whJc* canbe 

^X^^^y^^^^ ***** ,ayer - inthelhen^^pressure^ensl^edh^ 
rnVtSS^P^^ be somewhat improved. However, the preewe-eenaWve adhesive occasionally remains 
aTa^^te sSdHnd It is poor in water resistance because of mixing the water-eolitfe porymer. 
40 IX^ST^Wm J^**.* discloses a pressure-sensitive adhesive sheet in which a »^-ser^ stnp- 
40 Savt con^Sefof agaric materia, and a soiid plastidzer is farmed M"""^ for a iabe. and 

a thermaly-and r^essure-sensitive adhesive layer, whereby, it can be stnpped from a body to\ >sMnnflhU ^ 
mm However, in the case of pressure-sensitive adhesive sheet, a portion of the heat-sensrttve etnppaUe tayer 
^2on^^^to^to\^^ Also, an adhesive strength is weak between the base material and the ther- 
„ ^^^^^^U^. iayer. resulting in that an adhesive strength * weaK between the preesure^en- 

mmTSXSSSS Sc^etteSoses the use of a thermaly-end pre^re-eensitive adhesive in which a 
22 J^SecX^SIt (Mw) la 3000-30000 in the above^escribed component (A). wherebv.^.^sup- 
^apZra^oTan adISve property in coating^ step and storing step «*«?*^^™« 
oo reaeoTShough the thermaUy-and pressure-sensrtive adhesive is excelent in a storing property, since a stripping 
etrenoth becomes high because of the primary component (B). it is not appropriate in reetrippmg. . u> 

SSSl A^orirrtingin surface of a delayed-tack label is often carried out by a photogravure pnrtbng and. therefore 
tTdLe^rcoaS 

c^ed out by a photogravure printing. If the thermally-and pressure-sensitive adhesrve can be coated by a photogra- 
ZZ!i££iL be largeWmpfHied a preparation process of the thermally-and pressure-sensrtrve adhesive 



55 

sheet 



iSm However, the coating amount of a coating solution per a unit area is United In the pr«togravure printing. 
Sino^^ess ends to become relatively thin in a coating layer formed by the thermally- and pressure«n- 
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sitive adhesive in a sheet obtained. On the other hand, in order to obtain an adhesive strength to be recMred, ft « 
required to increase the thickness in a layer of the thermal ly-and pressure-sensitive adhesive to a certain extant. 
Accordingly, the thermally-and pressure-sensitive adhesive cannot be coated up to a necessary amount of a coating 
layer in the photogravure printing, resulting in that there cannot be obtained a themnaliy-and pressure-sensitive adhe- 
sive which is capable of producing an actiesive strength to be required. In addition, since a coating speed is large in the 
photogravure printing, a drying lime of period is short For thai reason, even though an emulsion of a tfiermally-and 
pressure-sensitive adhesive can be coated over a base sheet in the amount which is capable of producing an adhesive 
strength to be required, there is a problem that it cannot be cfried before a rolling process after printing. 
[0022] Further, when the thickness Is thin in a layer off the adhesive in a conventional thermally-and pressure-sensitive 
adhesive sheet, in the case that it is stuck on a body to be stuck after producing tackiness by heating, an adhesive 
strength is insufficient immediately after sticking. As a result, there is a problem that a thermally-and pressure-sensitive 
adhesive sheet is stripped in a packing process or a wrapping process far glass bottles or PET bottles. 
[0023] On the other hand, full-coloration can be readily applied in an ink-Jet recording method and, since the method 
is excellent in low-noise and printing quafity. it is rapidly coming in recent into wide use. In the inkiet recording method, 
a water-based ink is employed from a viewpoint of safeness and recording appJicabifity, and printing is attained by 
spraying small drops of an ink from a nozzle toward a recording sheet For that reason, quick absorption of an ink is 
required in the recordng sheet Thai is. in a recording sheet having a low absorptive property, an ink is remained on the 
surface off a recording sheet over a long time of period even after termination of printing, resisting in that the recording 
sheet is partially made dirty by a contact with a portion of a machine, a contact with a worker, and by laminating the 
recoKfing sheet Further, a large amount of ink sprayed is mixed iy 1 town out without absorption in an image section off 
a Hgh density, resulting In that an image becomes blurred. Stfll further, water resistance is also required such that 
recorded images are not blurred even in the case that the recording sheet is wet by water. 

[uG24j On me other hand, there has been developed a recording sheet si which an asfiesive layer containing a 
delayed-tack type pressure-sensitive adhesive is formed on a base material so that it can be stuck on an article after 
recording characters, symbols, and designs. Although the recording sheet does not show tackiness at ordinary temper- 
atures, since it shows the tackiness by heating, a releasing paper is not required and, moreover, it has a merit of being 
capable of readOy sticking on vessels, etc. by a simple operation off heating. 

[0025] For example, JP-A-051 69798 Official Gazette discloses a pressure-sensitive adhesive printing sheet in which 
a pressure-sensitive adhesive layer composed of a water-based delayed-tack type adhesive is coated on a photo-trans- 
missible base film such as a polyester fi m f and printing or printed characters are formed on the surtace of the pressure- 
sensitive adhesive layer. Further, JP-A-08207426 Official Gazette dfectoses a sheet far an ink-jet recorcflng in which one 
surtace of a base material Is coated by an ink-accepting layer which contains a thermoplastic resin such as an ethylene- 
vinyl acetate copolymer and an acryfic resin, a crystaline plaatkazer, and a tacWf ier. Still further, JP-A-093051 1 7 Official 
Gazette cfsdoses a delayed-tack type pressure-sensitive adhesive sheet in which at least one surface off a base mate- 
rial is coated by an ink-accepting layer, and further, a delaye<*tack layer composed of a pressure-sensitive adhesive 
such as a soft) plastidzer and an ethytene-vinyl acetate copolymer and a tackiier is formed on the surface coated by 
the ink-accepting layer. 

[0026] However, a conventional recording sheet coated by a delayecHacktype pressure-sensitive adhesive layer has 
a disadvantage that an absorption property of an ink is low, and a characters-printing property is poor. 
[0027] On the oth er hand, there is a problem that in the case that a usual acrylic resin is employed as a thermoplastic 
resin (a pressire-sensrtive adhesive) of which a pressure-sensitive adhesive layer combined with an ink-accepting layer 
is composed, although an adhesive strength is Wgh, a blocking resistance is low. Also, there is a problem that in the 
case that an ethytene-vinyl acetate copolymer is employed as the thermoplastic resin (a pressure-sensitive adhesive), 
although a blocking resistance is excellent, an ink-absorbing property and an adhesive strength are low. 
[0028] Further, there is known a recording sheet in which there is formed a pressure-sensitive adhesive layer com- 
posed of a hot-melt type pressure-sensitive adhesive or a delayed-tack type pressure-sensitive adhesive. One surface 
of the recording sheet is an ink-absorbing layer being capable of recording characters, symbols, and designs, sic, and 
another surface of the recording sheet is a sticking layer to an article {for example, a high-quality paper, a coat-paper, 
a plastic film, glass, and a metal, etc.). 

[0029] For example, JP-A-09146462 Official Gazette discloses a thermally-adhesive type recording paper In which 
an ink-accepting layer is formed on one surface of a substrate, and there are formed (1) a hot-melt type preseur*een- 
sitive adhesive containing a synthetic rubber, etc. as a base resin, and (2) a delayed-tack layer containing a thermoplas- 
tic resin which includes an acrylic resin, etc. and a solid plastidzer such as dicyclohexylphthalate on another surface of 
the substrata Such the recording paper, particularly, the recording paper in which a delayed-tack layer is formed does 
not have tackiness at ordinary temperatures. However, since the tackiness is produced by heating, there is an advan- 
tage that a releasing paper is not required, and it can be readily stuck to an article by an easy operation of heating. 
[0030] However, in the recording eheet having a hot-melt layer containing a hot-melt-type pressure-sensitive adhesive 
such as a synthetic rubber, etc., and the recording sheet having a delayed-tack layer containing the solid plastidzer 
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such as dicyciohexyl phthaferte, for example, if those are stored in a heaped state of a plurality of sheste for a long tone 
d pen^uhder a high temperature in the summer, there is caused a soiled blocking phenomenon that the labels are 
stuck each other. For that reason, there is a problem that a coW reserving apparatus is required in order to prevent such 
the blocking. . 
[00311 Also, for example, in the case that there is formed the delayed-tack layer contajrong the sow plastazer such 
as dicyciohexyl phthalate. when a coating solution containing a thermoplastic ^ ™£ 

dried a low temperature of not more than 45*C is required in order to prevent marxfastatton of tackiness by metbng of 
the solid piasBcizer. For that reason, there Is a problem that productivity Is lowered In a sheet lor recording. 
M OnXoEer hand, as a label for sticking to vessels such as glass battee, PET botBea, and «^*era o£*- 
opeda shrink label in which an adhesive layer is formed on athermailv-shrinkabiefilm, whereby, a label *frmJy fixed 

goT'Srt^ 

covering layer and an adhesive layer primarily composed of a pdyamide resin are successively formed on adTrtnkf*^ 
Further JP A-0431 1432 Official Gazette discloses a shrink label for bottles having a thermally shrinking property at at 
least one drection, in which there are successively laminated a designed ink layer, an anchoring reein layer, ametal- 
lized layer, and a thermally-sensitive adhesive layer on one surface thereof The shri ^^*™*^ TJ^"^ 
shape. However, in the labels disclosed in the Official Gazettes, a high temperature such as 180-280-C or so * requred 
in order to produce an adhesive property. . ^ ^ . 

FuZT as a label which can stick to a body to be stuck at relatively low temperature .as described herein- 
5 a delayed-tack label hae been known. If an adheeive layer for the above^eecribed ahnnk label is conatmctedby 
6uchadelaye*tocklayer, It can be firmry stuck to bottles, etc. at a relatively low temperature However, there *aprob- 
lamthat in the case that dicyciohexyl pnthalate which is a conventional ^ id ,P^ y 15 T^, 8 ^,^^^ 
mixed in a delayed-tack layer, although a label can be once stuckto the bottles, etc.. an adhesive strength ends to lower 
within a short ine of period, whereby, a clearance is occasionally generated between**, ^^^^If^ 
and the label is apt to be peeled and. further, a printing portion becomes unclear by a decline of transparency, and 

SaSTst? fuSS^ente are being converted from an organic-based one into a water-based one in afleW of a coat- 
ing agent from a viewpoint of environmental problems. However, there is a drawback £ a*" - *"* 
based coating agent does not have Crosslin kable functional groups, water resistance, solvent reeistance^fiesion, and 
weatherabilrty in a coating layer are poorer in the water-based coating agent than in a ^^^j^^^^ 
ther, even in the water-based coating agent, a staining resistance has been being required from a viewpoint of mairrte- 



looSr TheSSTae a water-based coating agent having aoeelinl^functiorial groups, there ie proposed (for exam- 
Die confer JP-A-O3021610 Official Gazette, etc.) a water-based coating agent in which there is employed a rean conv 
5£Tl£h emulsrf ies a resin having an alkoxysHyl greup which is oneof ^^^^^^^ 
such the water-based resin composition, although it became possible to obtan a water-tased coating ^ 8 ^ a ^ n » an 
inpiwed water resistance, solvent resistance, and adhesion, a weatherability and staining resistance are not st.1 suf- 
f icisflt* 

[00871 Aa a method for improving a weamerabfflty and staining resistance in a coating layer, there has been known a 
means bv cooolymerizatjon of a polymerizable unsaturated monomer having a polydimethyisikwane structure in a 
res^However. if the copolymerization is carried out by a usual emulsion polymer^ system^ *™^<™*?* 
of the reactive polydimethyhsiloxane is tower compared to other monomers, a large amount of gels are produced dimng 

Fure2^?feintended to stsbfy obtain a resin composition, there must be decreased «ne «Jseamount of 
SeTeactive potydimethytsiloxane. resulting in that the weatherabilty and staining resistance cannot be obtained aa 

rOMSr^toe other hand, in a siding base material in a ceramic industry such as a calcium silicate plate. anAUJ 
Lie. a flexMe board, a plaster slag, a pearlite. a powdered wood cement plate, and a precast concrete plate, and an 
!n^c4ased porous base material such as a mortar and a concrete base material, surface coating is usually earned 
out for the Duroose of an Improvement of durabfllty and a fine appearance. 

Jr^i in ttwease of the surface coating, rf it Is directly coated on the base materials, adhesion to the base materials 
becomes inferior. Accordingly, an under coating is earned out on me base ^ateriais. The^jr a pr^ enjM 
for the purpose, there are required an excellent water resistance, weatherabiif* and storage stability, etc until using 
thereof and adhesion to both the base materials and surface coating. 
: [0041] As the primer to be employed for the purpose, there has been conventionaliy known a water-based res«i com- 
position containing a water-soluble silicate and a synthesized resin. 

[0042] For example. JP-A-61 238860 Official Gazette discloses a a composition containing a water-soluble sifcate 
represented by the formula MaO-xSfeO (M is an alkai metal, and x is a value of 2.0-4.5) and an acrySc-based synthe- 
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sized emulsion and/or water-based solution. As an acrylic resin, there are disclosed an acryiate copolymer and a sty- 
rene-acrylato copolymer, etc 

[0043] Further, JP-A-07102241 Official Gazette discloses a a composition containing an acrylic-emulsKed resin and 
a lithium silicate represented by the formula LigO-nSiOg (n is a value of 3-8). According to Examples of the Official 
Gazette, a methylmethacrylatetoutytaCTytate copolymer is employed as the acrylic resin. 

[0044] still further, JP-A-G2308887 Official Gazette discloses a a composition containing an emulsion (A) of a vinyl 
copolymer having carbaxylic groups and alkoxysilyi groups and (B) a lithium silicate in the solid components weight ratio 
Of (A):(B)=40«0-90:10. 

[0045] However, in the compositions described in the Official Gazettes, there is a problem that storage stabiity, etc. 
until using thereof is poor, and adhesion to a porous base material is insufficient 

DISCLOSURE OF THE INVENTION 

[0046] Accordingly, a purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 
a thermally-and pressure-sensitive adhesive sheet which have an exceBent blocking resistance. 
[0047] Another purpose of the present invention is to provide a thermoplastic resin composition which can be ther- 
mally dried at a higher temperature after coating, and which does not cause a blocking even in the case of storing for a 
long time of period, and to provide a thermally- and pressure-sensitive adhesive and a thermally-and pressure-sensitive 
adhesive sheet which contain the thermoplastic resin composition. 

[0048] Other purpose of the present invention is to provide a thermoplastic resin conposition and a thermally-and 
pressure-sensitive adhesive which can be thermally dried at a higher temperature In the case of preparing a thermally- 
and pressure-sensitive sheet by coating on a base material, and which has a high adhesive property and an excellent 
btocking resistance. Further, an other purpose of the present invention is to provide a thermally-and pressure-sensitive 
adhesive sheet which is high in productivity and excellent in an adhesive property, and which does not cause a blocking 
even in the case of storing tor a long time of period, and to provide a method for the preparation thereof. 
[0049] Stfll further, other purpose of the present invention is to provide a thermoplastic resin composition and a ther- 
mally- and pressure-sensitive adhesive which can be thermally dried at a higher temperature in the case of preparing 
a thermally- and pressure-sensitive adhesive sheet by coating on a base materia) and. further, which can maintain a 
durabttty in a high adhesive property and transparency for a long time of period and. further, which is excellent in a 
blocking resistance. Betides, other purpose of the present invention is to provide a thermally-and pressure-sensitive 
adhesive sheet which is high in productivity and excellent in an adhesive property and transparency and, further which 
does not cause a blocking even In the case of storing tor a long time of period, and to provide a method tor the prepa- 
ranon trior ©m. 

[0050] Also, other purpose of the present invention is to provide a thermoplastic resin composition, a thermaly- and 
pressure-sensitive adhesive, and a thermally- and pressure-sensitive adhesive sheet which do not adversely affect to 
natural circumstances. 

[0061] Further, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 
a thermally- and pressure-sensitive adhesive sheet which are excellent in adhesive force, a holding power, and water 
resistance, and to provide a method for the preparation thereof. 

[0052] Stil further, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive 
and a thermally-and preseure-senshive adhesive sheet which have a sufficient adhesive strength in practical uses, and 
which can be readily stripped and removed by hands without using boiled water, steam, and a water-based servant, 
etc, and to provide a method tor the preparation thereof. 

[0053] Besides, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 
a thermally- and pressure-sensitive adhesive sheet which can be readily stripped without remaining a pressure-sensi- 
tive adhesive layer on a body to be stuck even at a lapse of a long time of period after sticking, and to provide a method 
for the preparation thereof. 

[0Q54] Also, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and a 
thermally-and pressure-sensitive adhesive sheet without remaining a pressure-sensitive adhesive layer on a body to be 
stuck even at a lapse of a determined time of period after sticking and, moreover, which can be reacfly stripped, and to 
provide a method tor the preparation thereof. 

[0055] And also, other purpose of the present invention is to provide a thermally-and pressure-sensitive aotesive 
sheet which can produce a sufficient adhesive force even by a small amount of coating volume of the thermally-and 
pressure-sensitive adhesrve. and which can produce a sufficient adhesive force even at immediately after sticking. 
[0056] And also, other purpose of the present invention is to provide a recording sheet which is excellent in an ink- 
absorbing property and printing property, and which can produce a sufficient adhesive property by thermally activating, 
and to provide a method for the preparation thereof. And also, other purpose of the present invention is to provide a 
recording sheet which is excellent in a blocking resistance, and to provide a method for the preparation thereof. 
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r00571 And also other purpose of the present mention is to provide a records sheet in whchan « lk ^°^0 J^yw 
SJon onTsutoa ofVbase material, and a dolayad-taok layer is formed on another surface, and ^wtsch is htgh 
n n^^W a^S'eni in an adhesive property and. wbteh has a hi* blocking resistance. And also, otherpurpose 

. K , . . . _ .j^j fe-o, iaMf IB formal on another surface, and which is excellent in an inK-aDsorong jj.uk- 
er^S^^^ 

EJ ^TSrSe m^Ind wnih can maintain a high adhesive property and transparency tor a long t,me of 

£ And also other purpose of the present invention is to provide a water-based resin compos^ha^nfl an 
Sad w^^TarS staining resistance while maintaining a water resistance, a solvent resstence, and an 
aX£n Z ? b^nSeS ina waLbased coating agent containing a ^^^^rJ^SS^ 
a ran^^Wa7otp. and to provide a water-based coating agent containing the water-based reancornpoertorK 

^"Ji Seta- and canabflfty of caueing tacWnesa at a temperature when sticking a label. (2) ca|>abiity orele- 
°2^1Zt^T^X^o reeln initiates to be ptastldzed % 
SSed «E I ptastfcfeers. capabiity of causing tacWnesa at a temperature when stocking atabal^ ******** * 
^S^ahSh^he^WopeS and transparency for a long tme of period, (3) it is exceedingly useful in vwwof 
w „ h^^S^ert7soedtic coroound which does not cause a change in rtistornorphology tor a testes 

Goecified range of a weight average molecular waght which is a composing component for a ™"T^j?™,^ 
SSSa adhesive, andttie sheet can be readily stripped and removed by hands ^achieving a detem^ role, (6) 

maintained within a specified range after sticking alhermady-and pressure-sensitive a f^^^™^J^ 
sZpn^iscausrtbyheaangtoabodyto 

!^Z^^wkme of a thermally-and preesure-sensHive adhesive and even immediately after sticking to "body 

S^to^gether with an excellent ink-absorbing ability and printing abiitybyan ^-f^^T^^. 
of 5£St STpolymer and a solid plasttelzer. (10) in a recording sheetinwhfoh ^^^^mSS- 
ZZ^lZLr^ it material and a detayedHack layer is formed over another surface of the base material, mock- 

8 tj^z^^^^^^^^ - ■ —« ***** "■ee^sx 

&C^)«p*^ 

7^2^ ^ hoiHas bv emolovino a delayed-taek layer in which an adhesive layer of a shrink label « con- 

XS^ZSSSSlSSS!^^ P»astk»ers. (12) capabiity of obtaining awater- 

£s2?esTn co^SSX S^d weaiherabHity and staining -^^ te J^^^"SS 
S^^isSnceand adhedon from an emulsion obtained by adding water to a resin solution obtained ^asototton 
SSSSngVp^rnerizable unsaturated monomer having a hydroiyzabie ailyi group, a P^^V^ 
Z^^mL ^avSw artleast one of ioniraWe groups, other polymerizable unsaturated monomers, and a porymenz- 
^ ^^^S^f«ri~ a oclydimetMsHoxane structure, and (13) an adhesion to both of a porous base 

ad2n to an extent water resistance, waajbe^ an-^wSrS. 
rSheWbvusina a we/shell type water-based emulsion containing a copolymer composed of a polymenzaba 
S^Sn^ton^^ 

Ponenta for a core, and containing a copolymer of an unsaturated monomer hanng carboxyHc group wrth other pdym 
erizabie unsaturated rnonornerB. 
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[0082] Based on the above descriptions, the present invention has been completed. 

[0063] That is, the present invention provides a thermoplastic resin composition containing a thermoplastic resin and 
a solid plasticizer, characterized in that the solid plastidzer is at least one compound selected from the group of three 
kinds of compounds (0 a muhiester compound of (A) (A1) an aloohol having a substituted cydohexane ring or a substi- 
tuted cydohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl group, or 
(A2) an alcohol having a bridged ring containing at least one of a sbc-membered carbon ring with (B) a polybasic acid, 
(iia) a phosphorus compound having a melting point of 55-1 00°C or a phosphorus compound represented by the fol- 
lowing formulae (1a), (1b), (1c) or (2) 

R i 0 : j>- 0 -A-0-^P-0R* R^P-0R* 
\R» /„ R3 



10 



(la) (lb) 

R'O-P-OR 4 R 5 -P-R : 

O R 6 

(lc) (2) 



90 pn the formulae. R 1 , R 2 . R 3 . R 4 . R 1a , R 3 *. R 4 *, R 5 , R 6 , and R 7 are a hydrocarbon group or a heterocyclic group, respec- 
tively, A is a divalent hydrocarbon group or a heterocyclic group, k is 0 or 1, n is an integer of 1-3, however, R*, R 3 *, 
and R 4 * are not simultaneously a phenyl group or 4-H>utylphenyl group, R 1 , R 2 , and A In the formula (1a), R 3 , R 4 and 
A in the formula (1a), R 1 * R 3 *, and R 4 * in the formula (1b), R 1 , Ft 3 , and R 4 in the formula (1c), R 5 , R* and R 7 in the 
formula (2) may form a ring containing phosphorus atom by bonding of at tost two groups, respectively.!, and (iiia) a 

36 diester compound of (C) (d) hydroquinone or lesorcind wherein benzene ring may be substituted by an alkyl group, or 
(c2) catechol wherein benzene ring is substituted by an alkyl group with (D) an organic monobasic add (hereinafter, it 
is occasionally caned as "the thermoplastic resin composition 1 "). 

[0084] Further, the present invention provides a thermoplastic resin composition containing a thermoplastic resin and 
a solid plastidzer, characterized in that the solid plasticizer is constructed by a combination of at least two compounds 
40 selected from the group of four kinds of compounds (i) a muKiester compound of (A) <A1) an alcohol having a substi- 
tuted cydohexane ring or a substituted cydohexene ring substituted by at least one of an alkyl group and having at least 
3 carbons wi the aKyl group, or (A2) an alcohd having a bridged ring containing at least one sbc-membered carbon ring 
with (B) a polybasic acid, (fia) a phosphorus compound having a melting point of 55-100*0 or a phosphorus compound 
represented by the following formulae (1a), (1b), (1c) or (2) 

45 



SO 



50 
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(la) (lb) 



R l O-P-OR« R 5 -P-R r 
R 5 

(1C) (2) 



[in the formulae. R 1 ,R Z . R 3 . R 4 . R 1 *. R 8 *. R*. R • R 6 . and R 7 are a hydrocartjon 

lively, A is a divalent hydrocarbon grouper heterocyclic group, k is 0 or 1 n s an integer o< 1;3 ; however. R , J^^and 
R*" are not simultaneously a phenyl group or a 4-t-butybhenyi Igroup. ^.B^andAin ft**"^^ R\ Z+S£ 
in the formula (1a). R 1 ' R 3 ". and R 4 " in the formula (1b). R 1 . R 8 . and R* mthe formia (1c). R 5 . R 8 . and R 7 
mula (2) may form a ring containing phosphorus atom by a bonding ofatleatftwo groups. •^P-^slylj and 00) a 
dtoxybenzene derivative, and frv) dicydohexylprrthaleta (hereinafter, it is occasionally called as "the thermoplastic resin 
composition 2"). 

[00651 Slill further, the present invention provides a thermoplastic resin composition oorrtairang a thermoplasbci resin 
and a soM plasticizer. characterized in that the solid piasfidzer is constructed by a combination of the compounds P) • 
multiester compound of (A) (A1 ) an alcohol having a substituted cydohexane ring or a substituted cydohwane ring 
substituted by at least one of an alkyl group and having at least 3 carbons In the alkyl group, or < an atoohoihavtog 
a bridged ring containing at least one of a aix-membered carbon ring with (B) a potybasic aod, and (li) a phoapberua 
compound (hereinafter, it is occa&kwaly called as 'the thermoplastic resin composition 3"). 
r00661 Also, the present invention provides a thermoplastic resin composition containing a thermoplastic resin ana a 
solid plasticizer. characterized in tbat the solid plasticizer is a multi ester of a pdybadc ac* *rhteh doe6 ^^° 
a morphological change to a testes of a rat when it is continuously given by an oral administration to the rat for 7 days 
in a dose of 1000 mg*B (hereinafter, it is occasionally called as the ^^^J^Z^^^l',*^^^^ 
[0067] And also, the present invention provides a thermoplastic resin compositor which contajne a thermoplastic 
resin having a glass transition temperature of -10 to 2S-C and a solid «« ^*^S^^J^S^ 

based thermoplastic resin composition dispersed in water, characterized in that the solid ptasbcizer « a phosphorus 
corroound (hereinafter, it is occasionaBy called as 'the thermoplastic resin composition ST). ^ 
[00881 And also the present invention provides a thermally- and pressure-sensitive adhesive containing the above- 
described thermoplastic resin composition a thermoplastic resin composition 1 . 2. 3. *, or 5 (hereinafter, it « occasion- 
ally called as "the thermally-and pressure-sensitive adhesive 1 "). 

[00691 And also, the present invention provides a thermaly-and pressure-sensitive adhesive contanng a mermoplas- 
tie resin composition and a solid ptestjdzer. wherein the thermoplastic resin is constructed by an emowvxnt^ 
and a polymer (F) of a pdymerizable unsaturated compound (hereinafter, it is occaswnally caled as "thetnerrnaly- and 
pressure-sensitive adhesive 2"). . 
[00701 And also, the present Invention provides alhermaly-and pressure-sensitive adhesive containing amermcptas- 
tjc resin and a solid plastidzer. wherein that the solid thermoplastic resin is a polymer of a pdymerizable unsaturated 
compound having a hydrolyzabie sihyt group (hereinafter, it is occasionally caled as The thermally-and pressure-sensi- 

And ateo. the present invention provides a tharmaly-and pressure-sensitive adhesive containing a therntoplas- 
tic resk , an( j a solid plastidzer, wherein a weight average molecular weight (Mw) of the thermoplastic resin is 100,000- 
500.000 (hereinafter, it is occasionally caled as The thermally- and pressure-sensitive adhesive 4"). 
[00721 And also, the present invention provides a water-based thermally- and pressure-sensitive adhesive conteineig 
a mermoplastic resin and a solid plasticizer. characterized in that a dedine of a melting point in the solid plasticizer ver- 
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sus a melting point of the solid plasticizer in a thermally-and pressure-sensitive adhesive layer formed by heating the 
water-based thermally-and pressure-sensitive adhesive at 40°C for 2 minutes on a base sheet is less than 3°C (here- 
inafter, it is occasionally called as The thermally-and pressure-sensitive adhesive 5"). 

[0073] And also, the present invention provides a water-based thermally- and pressure-sensitive adhesive sheet 
wherein a pressure-sensitive adhesive layer composed of the above-described thermally-and pressure-sensitive adhe- 
sive 1 , 2, 3, 4, or 5 Is coated on at least one surface of a base material (hereinafter, H is occasionally caled as "the ther- 
mally-and pressure-sensitive adhesive sheet 1"). 

[0074] And also, the present Invention provides a method for the preparation of a thermally-and pressure-sensitive 
adhesive sheet which comprises forming a pressure-sensitive adhesive layer composed of the thermally-and pressure- 
sensitive adhesive 1,2, 3. 4, or 5 by coating on at least one surface of a base material. 

[0075] And also, the present invention provides a thermally-and pressure-sensitive adhesive 6heet. wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier, and a sofid plasticizer is 
coated on at least one surface of a base material, characterized in that an adhesive strength when being stuck to a body 
to be stuck after tackiness is produced by heating the thermally-and pressure-sensitive adhesive sheet is 100 gfi£5mm- 
600 gf/25mm at a period of 6 months lapse (hereinafter, it is occasionally called as "the thermally-and pressurMensi- 
tive adhesive sheet 2"). 

[0076] And also, the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier, and a solid plasticizer is 
coated on at I east one surface of a base material, characterized m that a coating amount of the thermally-and pressure- 
sensitive adhesive is less than 5 g/m 2 , and an adhesive force when being stuck Id a body to be slicked after tackiness 
Is generated by heating the thermally-and pressure-sensitive adhesive sheet is not less than 100 gtf25mm (hereinafter, 
it is occasionally called 86 the thermally-and pressure-sensitive adhesive sheet 3"). 

rnoTTj And also, the present invention provides a recording sheet wherein »n ink-absorbing layer composed of an 
acrylic-based polymer containing 5-50% by mol of a hydrophilic monomer which is a constructing monomer and a sold 
plasticizer is formed on at least one surface of a base material (hereinafter, it is occasionally caned as "the recording 
sheet 1"). 

[0078] And also, the present invention provides a method for the preparation of a recording sheet which comprises 
forming an ink-absorbing layer composed of an acrylic-based polymer containing 5-50% by mol of a hydrophilic mono- 
mer which is a constructing monomer and a solid plasticizer on at least one surface of a base material. 
[0079] And also, the present invention provides a recording sheet wherein an ink-absorbing layer is formed on at least 
one surface of a base material and a delayed-tack layer composed of a thermoplastic resin, a solid plasticizer, and a 
tacWfier is formed on another surface of a base material, the soDd plasticizer Is at least one compound selected from 
the group of three kinds of compounds (i) a multieater compound of (A) (At) an alcohol having a substituted cyctoh ax- 
ons ring or a substituted cydohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in 
the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a six-membered carbon ring with (B) 
a polybasc add. (iia) a phosphorus compound having a melting point of 55-100*0 or a phosphorus compound repre- 
sented by the following formulae (1a), (1b), (1c) or (2) 




(la) 



(lb) 



R l 0-P-0R 4 
I 

0 



R s -P-R 7 



(lc) 



<2) 
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, ^ , , 0 i d2 q3 b 1 « R a " R** R 5 R s and R 7 are a hydrocarbon group Of heterocyclic group, respec- 
[tn Ihe formulae. R\ Fr. Fr. FT. R . n > n . « . n . anu n i- iJL— - a howavar R 1« r3», and 

lively, Asa dh*l ent hydrocarbon group or heterocyclic gnu*, k * 0 a i . r ■ an ^ 
R^are not sirnuttaneousty a phenyl group or «WMmJ ^ J; J*J " »° ^rf&TSE 
the formula da) R 1 * R?*. and Ft 4 * In the formula (1b), R . Ft 3 , and FT m the formula (1c), Fr, R 

alter It Is occasionally called as "the recording sheet 2"). 

£m] A^aL, the present invention provides a shrink label, oo which a ^^!^^ r ^^^^; 
S res^a Sa ptelidzer. and a tacWfier is formed, wherein the solid plasfidrer is constructed by the contonabon 
orouDS selected from the group of four Kinds of compounds (0 a mutoester compound of (A) 

2^100-C or a phosphorus compound represented by the following formulae (1 a), (lb). (1 c) or (2) 

/,Q\ \ (0\ 0 

R . 0 4- C r-o-A-oVp-o^ R^-or" 

(la) Cl»» 

■R'0-P-0R* R 5_p_ R : 

0 R6 
R 3 

(lc) (2) 

5 

P n the formulae. R\ Ft. R» R*. R 3 '. R*. R 8 . Fj. and * •••'*f^«"* SlTKWlKE 
Uly, A is a divalent hydrocarbon group or heterocyclic group, k is 0 or 1 . ,n is an R 3 R* and Afo 

rated monomer ^ « ^f^f SlS^waS? o?(l) apofymerizable unsaturated monomer having a poly- 
monomer having an lonteable group. 1-W* ^™ ?™ ,clt . /mwZk, of fJl other DOlvmerfz*te unsaturated 
a dhnethylsltaxane structure, and (100-potal amount of (Q)+<H)^I)1}% by weight of (J) other poiymenzawe urwnww 

SST^ the present invention provides a water-based coating agent containing the water-based resin oomposi- 

$83, Anda^trtepreaemin^ 
55 water-based emulsion wherein core components are cornpneed a copolymer of 5-50% by wegnt ot ik) a pwymenzsoie 
unsaturated monomer represented by general formula (XXXI) 
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(in the formula. R 31 Is a hydrogen or a methyl group, and R 32 is a substituted alkyl group havfing an epoxy group or a 
epoxy group-equivalent compound) and/or (L) a polyvalent epoxy compound having at least two ©poxy groups In the 
molecule with 95-50% by weight of (M) other polymerizatte unsaturated monomers which are ccpolyrnerfeaMe with the 
(K) a pdymerizabJs unsaturated monomer and the (L) a polyvalent epoxy compound, and shell components are com- 
prised a copolymer of 2-50% by weight of <N) a polymerizabla unsaturated monomer having carboxyiic group with S3- 
60% by weight of (M) other poSymerizaW© unsaturated monomers which are ccpolymeaisable witti the (N) a podymere- 
able unsaturated monomer having carboxyiic group, and a water-soluble silicate <P) represented by general formula 
(XXXII) 

M 2 o-xSc02 oooao 

(in the formula, M represents an alfeaB meJal belonged to Na I A group in the periodic table, and x represents the number 
of 2.0-7.5) En a mixing proportion ratio off (O):(P)°10:1-1 :10 by weight based on the solid content 
pttDBfl] It is to ba noted thai an "acrylic-based" monomer and a "methacrylte-baeecr monomer are named genertcally 
as a "(meth)acrylte-ba8ed n monomer in the present specification. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[ThsrmopSastic resin composition and thermally- and pressure-sen^tiv© adhosivo 1] 

[0885] The tfiermoptastlc res3n composition otf the present invention contains a thermoplastic resin and a solid ptes- 
tictzer. 

[dSS] As the thermoplastic resin, there are enumerated, to example, an acryBc-based polymer confining 
(meth) acrylic add or esters thereof as a monomer, which includes a homo or copolymer of a (meth)acrylate. a styrene- 
(meth)acryiaie copolymer, a vinyl acetate-(me!h)acrylate ocpolymer, an ®ihyl®n©-{mB2h)£crylaie copolymer, an e3hyl- 
ene-(meth)acryltc acid copolymer, a (meth)ax^ytate-(m«4h)aoryJic acid copolymer, a etyrsne-aci7tcnitril(^rn3th)scrytete 
copolymer, a styrene^me^)acrylateHmeth)acryfic actd copolymer, a etyrene-aci^nitrileKrr^ 
acid copolymer, an ethylene-vinyl acetate-(meth)acrylato copolymer, a vinytpyrroEdone-(meth)aarylate copolymer, and 
a styrert8-butadiene-(rneth)acrylcc acid copcJymer; a vinyl acetate-based polymer containing vinyl acetate as a mono- 
mer such as a vinyl acetate resin end an ethyfiene-vinyl acetate copolymer; a synthetic rubber such as a styrenobuta- 
diene copolymer, an ieobutyrene resin, an isobutyrene-isoprene oopc3ymsr, a butadiene resSn, a styrene-tecprerte 
copolymer, and an acrylonltrtle-butadlene copolymer; natural ruftbsro; an ethylerce-vlnyl cniortdo copolymer, a vinyl 
chlcride-vinyltdene chloride copolymer, a vinylpyrrolidone-etyrene oopolymsr, © chlorinated propylene reain, a urethane 
resin, and an ethyl ceOulose. etc The thermoplastic resins may be ecJdy or in combination of two or more Cartds. 
\pmT\ A preferred thermoplastic resins include the acryltc-based polymer (for example, the acrylcc-based polymer 
containing a (meth)acrylate as a monomer], the vinyl acetaterbased copolymer, the synthetic resin, and the natural) rub- 
bers, etc. Off the acryfic-based polymer, particularly, there are preferred the acrylate-(mefr)acrylat© copolymer (tor 
example, a copolymer off a C^^^fi ***** acrylic add and a ^^aCtyl ester off methacryltc ac£d). tfi© acryiate- 
(meth)acrylate-(meth)acrylic aod copolymer [tor example, a terpdymer off aC^oeikyl sster off acrylic eccd and a Ci- 
4 alkyl ester off methacrylic acid and (meth)acrylDC acid], and an acrylate-styren3-(meth)acrylic acid copolymer fffcr exem- 
pts, a copolymer off a Ca- 10 alkyl ester of acrylic actd and styrene and (meth)acrytic acid] which ar© an acryltc-based 
copolymer containing an acrylale (a C^io alkyl ester ©3 acryfic actd). a methacrylate (a alhyl ester <rf rrathscryltc 
actd), or styrene as a comonormr. 

[0388] Glass transition temperature (Tg) off the thermoptastcc resin can be appropriately selected in conasdera&an off 
kinds off a body to be etuck witWn a range in which an adhesive property and blocking resistance ar© not deteriorated 
when it is employed for a shrink label. In usual, St is -1 0 to 70°C or sa In the case that the glass transition temperature 
is less than -10°C, the blocking resistance is apt to lower. On the other hand, in the case that the glass transition tem- 
perature is too high, an adhesive property is spt to tower. 

[0838] It is to be noted that in the case that the solid plasttcizer is, tor example, a phosphorus compound, the glass 
transition temperature (Tg) off the thermoplastic resin Is preferably -10 to 25°C or so, more preferably -5 to 20°C or so, 
and most preferably 0 to 1 5°C or ea 

pmO] In the thermoplastic resan compoaticn 1 off the present invention, as a sc3id pJastkazer. there are employed at 
least one compounds selected from the three Wnds of components consisting off the abovendescribed (0 a muWester 
compound (a first compounds group), (iia) a phosphorus compound (a second compounds group), and (iiia) a diester 
compound (a third compounds group). 
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[Q MuHiester compound] 

rnnaii in the alcohol <A1) constructing the abov«Ktescribed muttester compound ©. as an ajkylflroup which isasub- 
S ^up in^Xh^ne r*** the cydohexane ring, there ere enumerated methy.. ethyl, propyl. «opropy.. 

^^^^ 

^L^toSS'S aMoged riri oontonino at leas* one of a six-membered carbon ring, there are enu- 
*K Wdfled ring* which a bridge is formed by bondingof an al^rtenegroup 

™ fa1ad ' "K^mS? than adiacent carbon atome in the carbon atoms constructing the ebc-membered ear- 
between two carbon atome otner man aajaceracaroen «n«"» " ^ o<vim. an alcohol 

(XX) and (XXI), ste. 
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OH 
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(VIII) 

OH 

0 

(XI) 


(IX) 

OH 

(XII) 


(X) 

OH 

A 

0 

(XIII) 



OH OH 
(XIV) (XV) 



(XVI) (XVII) (XVIII) (XIX) 

OH CH 

(XX) (XXI) 



[0094] Of the alcohols, there are preferred the substituted cydohexand (All) which is substituted by one or more afcyl 
groups raving total carbon number of not less than 3 in the substituted group, which is the alcohol represented by CD- 
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Win the alcohol (A21) having a bridged ring containing at least one of a ax-membered saturated cartoonring in which 
^ZvZ vJoxyrrX 8-up i S bondod, which is the al^d h**. r^bornane nog represented by (XVH 

and (XVIII) and the alcohol having an adamantine nng represented by (XX) and (XXI). 

O^T Prcu^,3. 3 .5-trirnethylcydoh«anc. represented by ^^'^^^ ^ 8 
,TZ^nirrt rrf a tBrrcerature tor an appearance of tnermalv-sensrftve tackiness and blocking resstanca 
lS T?e U^ScrfcS potSslc add (B) includes a polyvalent carboxylic acid, a polyvalent ^°£actt °£ 
wLilT„h,^nfcac^ etc. As the polyvalent carboxylic acid, there are exemplified a polyvalent carboxylic aad 

represented by the formulae described below. 

o4- 



and a polyvalent carboxylic add (terephthalic add. isophthallc acid) represented by the formulae described 

COQH C00» 



0 



C00H 
COQH 



r«««i .„ ahrw.vdescribed formulae, benzene ring may be substituted by a substituted group which includes an 

KTard napS Groups, an altaxy group (tor example. C^altoxy group) such as methoxy and ethoxy groups, a 

»r5SS^S^^55- (A) «. - potato add (B, b^.S.^melh^. 
49 ctohaxyl)phthalate represented by the formula described below, 



ss 



ps^J-o-^^ 



is particularly prefeaed which is obtained by a reaction of 3.3.5-trirr,ethylcydohexanol represented by the formula (0 
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with phthalic anhydride. 

[0099] It is to be noted that the above-described 3,3,5-trimethyi cyctohexanoi contains a cts-compound and trans- 
compound which are a geometrical isomer by a relationship of a steric position of hydroxy! group and 5-position methyl 
group, tn the present invention, there can be employed a multiestsr obtained from any of isomers thereof. Further, there 
can be also employed a multiester obtained from a mixture of the isomers. For example, as the above-described 
bisO.a.S-trlmethylcyclohexyOphthalate, there may be employed any one of Hs<trans-3,3,5^mBthyicydoh 
late, bls((^^,3 t 5^imethylcyclohexyl)phthalate ( and a mixture thereof. In the case that bis(3 t 3,5-trimethytay- 
clohexyl)phthalate b employed as a solid plastlcteer, a ratio {trans-ajnpoundWs^oniwunfl of the trans-compound 
with respect to the cis-cornpound is preferably 0/100-40/60, more preferably 0/100-1 5/B5, moet preferably 0/100^5/95 
in view of an initiating temperature of plasticizatton and. above all, bis(cfc^.3.5^imethylcy<±^exyt)phtha^ is prefer- 
ably ennployed solely. 

[01 oo] Further, as the abovedescrtoed multiester compound (I), there are preferably enployed bis(1 -adamantyQiso- 
phthalatee which may have alkyl groups (for example, a Chalky! group) such as methyl group in the adamantine ring, 
which include bis(1-adamantyl) teophthaterte (a melting point of 141«Q and bis(3,5-dimethyl-1 -adamantyOisophthalate 
(a melting point of 88°C); Ws(1 -adamantyOterephthalates which have at least one alkyl groups (tor exampl e, a alkyl 
group) such as methyl group in the adamantine ring, which includes bis(3.5-di methyM -adamantyljterephthalata (a 
melting point of 176°C); and bis(l-adamantyOphthalates which may have alkyl groups (for example, a C,^ alkyl group) 
such as methyl group in the adamantine ring, which include bis(1-adamantyl) phthalate and bis(3,5-dime1hyl-1-ada- 
mantyqphthaiate, etc. 

[Oioi] The above-described multiester compound (1) can be prepared by a publicly-known or conventional esteriftea- 
tion method from the alcohol (A) and the poiybasic acid (B) or a reactive derivative therefrom (tor example, an acid 
anhydride, an acid halide, and an active ester). For example, the above-described multiester compound (O^an be 
obtained by aBcwing to react the alcohol (A) with the polybaste Bad (B) under the presence of a catalyst which is a pro- 
tonic acid, tor example, by allowing to react in a solvent such as toluene, and then removing by-produced water. 
[01021 A melting point of the multiester compound (i) preferably ranges m 70-160°C or sa In the case thai the melting 
point in the multiester compound (I) is lower than 70°C, a blocking resistance is apt to lower and, in the case of exceed- 
ing 160*0, it requires a long time for melting, whereby, it is anxious that productivity lowem or a base material is deteri- 
orated. The multiester compound (i) is enployed solely or in combination two or more kinds. 

Ifiia) Phosphorus compound] 

[01 os] The previously-described phosphorus compound (ila) includes phosphates, phosphites, and phosphines, etc. 
As the prevfously-described phosphorus compound (Ba) having a melting point of S5-100«C, there are enumerated 
compounds represented by the formula (1 ) or (2) described below. 



R 8 -P-R 7 



(1) (2) 



[in the formulae. FV-R 7 represent a hydrocaibon group or a heterocyclic group, respectively, A represents a cfivalent 
hydrocarbon group or heterocyclic group, k represents 0 or 1 , m represents an integer of 0-3. R 1 , R 2 , and A (when m-1 
to 3), R 3 , R 4 , and A (when m=1 to 3), R 1 . R 3 , and R 4 (when m=0), R 5 . R 6 , and R 7 may form a ring containing phospho- 
rus atom by bonding of at least two groups each other, respectively]. 

[01 o4] The previously-described compound represented by the formula (1) includes a compound represented by the 
formulae (1a). (1b). and (1c) described below, 
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P-OR 4 R la 0-P-OR 4a R'O-P-OlT 1 

' 1 k 
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(la) (lb) < lc > 



nrnwafarmulaa R 1 FV> R 3 R 4 . R 1 ". R 3 ". R**, R 3 . R«, and R 7 represent a hydrocarbon group or a heterocyclic grot*>. 

" ^S^nal hydrocarbon grcx* or helsrocyclto groufrKrep^Oor ^°-f" n 
•!Sr^ f?« R 3 * and R 4 * are not simultaneously a phenyl group or 4-t-butyfchenyi group. R ■ Rr, and A. Pr. Pr. 

tainirra phosphorus atom by bonding of at least two groups each other, respectively] 

mm ^r^rocartxJ Toroup in the previous.y-descr.bed R 1 -^. R 1 * R 3 *, and R** Inches an aromatic hydrocar- 
^ou^SS^^^ ^ and an aliphatic hydrocarbon group. The hydrocarbon group, may have 

f,,!^*^ ~«~v,, iriv-rieRcribed aromatic hydrocarbon group includes a phenyl group and a naphthyl group, etc. The 
SJI\*^c^ °* a cyctapenty. group, a cydohexy. group, anda 

cy^oc^oupTa^n^group such Z a cycToJentenyi groupand a '^^S^il^SPSL 
2~^hLr« a bridged ring such as norbonyl group, bicycto{4.3.0]nonyl group, and an adamartyl ffotp. eto. The 

pTSrS^^S. s*utyl. t-butyi. hexyt. ootyl. and decy. *<^ h ™^^ n ^*^ ^ 
of 2-12orso such as a vinyl, allyl. and 1 -hexenyl groups; an afenyi group having a carbon number of 2-12 or so sucn 

££!^ES&ttm be contained in the prevtously-d^hydroo^ grou* for «m* JJJ 
SnS exerroltoda halogen atom such as fluorine, chlorine, and bromine; a C^alkyt group such as a methyl, ethyl. 
r^T MsobuM^butyl. and frbutyi groups; a cyctoalkyl group such as cydohexyl group; an aryl group such 

a^en^SS'; TSSSSi' ™P euTae^ethoxy, ethoxy. and «cprop«y groups; «-*™>"^- 
P^enySgmS) an afcoxycarbonyt ore** such as rrxrthoxycarbonyl group; an acyl WJ^* 3 ^,^. 
ber^^roVan acytoyW such as acetytoxy group; cyano group; nitro group; hydroxy! group; csiboxyl group. 

mm ^ a^ScafiwampIs of the previously-described aromatic hydrocarbon group^erejan be enumeratedphe- 
S ™Lra Dh^vToro* having a halogen atom such as 2-chtorophenyl group, 3-cWorophenyl g^^«*Wcroph- 
2rfS£ r P h^gW^vir^ aC^alRy. group such as 2-methylpnenyl V^^^V^ 
^uSLT „Z 2 3^^thvtonenvl group, 2.4-dimetfiylphenyl group. 2.Wimetnylpheriyt group, 2-ethyiphenyl 
S2 M SS^aJ^ oT^evkxisly^escrtoed cydoaliphatic hydrocarbon group. 
^^t^S^SS^X. cycSy. group, 

^iTs-Mmettwlcvclohexyl group. 6-oxo-2.4.4-trimetliylcyctohaxyl group, and 1,7,7-OTmethylnorborriane-2-yi group. 
TlSZSlSSSi ^ oi^oueh^sorb-d aliphatte hydrocarbon groi*th« . « be erumerated an ajqj 
g^b^nS anTry. group (an aralkyl group) such as benzyl group, Z^ethytohenylmathyt group, and 2-phenylethyl 

rXl heterocycSc group in the previously<lescribed R 1 -R 7 . and R 1 *, R 3 *. and includes a 
SrSirTo^J^^ 2-turyl group, morphonyi grcx* and tetrarrydropyranyi group; a heterocycSc group 

SSK 3E Ssu^fa a heterocyclic group ^ning °^™f™£l£™«* 

a^Tuyl gVoupVplpertdino group, and 2-quinoryl group. The heterocyclic groups may ^ B a Jf*S5^L n «m 
%g£ ^uEStuentindudasthesubstituent etc. ^^^^^ll^^^T^ 



[01111 



ronot The euostitueni inclines mo buwuwoih, r-- » - ... r 

Thediv^roc^ 



5 



oe c^rS^SS^Sereof tSough or not through a bonding group such as oxygen ato^ ^r 
ZuZ and further those may have a substtuent The substituents include a group such as the substhjents 

SJX As the drvaient aromatic hydrocarbon group, for example, there are J^^^^ 3 ^ 1 ^ 
t^pLXJ ^naphthyien* and biphanylene groups, eta. As the cfvalent cyctoahphabc hydrocarbon group, there 



18 



EP 0 989 162 A1 



are enumerated a cycloalkylene group such as cydohexyKdene. 1.2-cyclopentylene, 1.2-cydohsxytene. 1 ,3-cydohex- 
ylene. and 1 , 4-cydohexytene groups; a cycloalkenyiene group such as 2-cydohexene-1 ,4-diyl group* a divalent bridged 
ring group such as adamantine-1 ,3-diyt, eta Further, as the dvalent aliphatic hydrocarbon group there are enumerated 
an alkylene group having a carbon number of 1-6 or so such as methylene, ethylene, tri methylene, 2-methyttrimethyl- 
ene, 2 ^-cfimethyftri methylene, and tetramethylene groups; an alkenylene group having a carbon number erf 2-6 or so 
such as propenylene group; and an alWnylene group having a carbon number of 2-6 or so such as propylene group, etc. 
[0113] As a typical example of the divalent hydrocarbon group i n the previously-described A, there can be exempted 
1,2-phenytene, 1 ,3-phenytena, 1 ,4-phenylene, 1,4-naphtytene, 1 , 1 •dlphenylmethane^' ^"-dlyl, 1,1-diphenylethane- 
^"-diyl, 2,2-diphenylpropane-4\4"-diyt, 2 f 2^henytoutane-4 , ,4"-o1yl I 4,^-bipnenylene, 1,4-cydohexylena, 1,5,5-tri- 
methylcyclohexane-1 .3-diyl. 6-ooco-2A4^methy1cydoriQxane-1^-cfiy1. -CHg-l ^-cydohexylene-aV. 1.1-<ficydohax- 
ylethane-4\4"-diyl t 2.2^icyclcrfiexylpropane-4 , .4"-diyl i 2 f 2<Bcydohexytxitane-4 , .4."-diyl. adamantine-l^-diyl. 5.7- 
dimethyladamarrtine-1 ,3-diyl. trimethylene, 2-methyltrimethytene. 2,2^irnethyttrimethylene, and tetramethylene groups, 
etc 

[Q114] The divalent heterocyclic group in the previously-described A includes a divalent group in which two hydroxy) 
groups are removed from a multivalent heterocyclic alcohol or phenol (for example, saccharides such as icosorWde. 
isomannide, sucrose, and lactose). 

[0115] The hydrocarbon groups may be combined by at least two groups through or not through a bondi ng gro up such 
as oxygen atom, sulphur atom, carbonyl group, and caitoonytaxy group and, further, those may have a substttuent The 
substituents include a group such as the substituents exemplified as a subsMtuent which may be possessed by the 
hydrocarbon group in the previously-described R 1 -R 7 , etc. 

[0116] Also, the previously-described divalent hydrocarbon group and heterocyclic group may be combined through 
the previousiy-described bonding groups. 

mil 71 In the previously-described formula (1a), it is preferred that at least one of Fv-R 4 (partsctrfartyi aJ! FV-FH is an 
aromatic hydrocarbon group. Further, a preferred A includes a divalent hy*ocarbon group containing at least one diva- 
lent aromatic hydrocarbon group such as 1 ,3-phenytene group, and a hydrocaroon group containing at least one diva- 
lent cydoaliphatte hydrocarbon group such as -CHg- 1 ,4-cyclohexylene-CH r . n is 1 or 2, and particularly, it is preferably 



[01 1 8] As a specific example of the phosphorus compound represented by the formula (1 a), for example, there are 
enumerated diphosphates such as 1 ,4-cyd oh exanedi methanol bis(dipheny1phosphate) (a melting point 97°C) and 
resordnd bis[di(2,6^imethytpheny0pho6phate] (a melting point 95"Q, etc 

[0119] A preferred compound in the phosphorus compound represented by the previously-described formula <1b) 
includes a compound in which all R u , R**, and R 4 * are an aromatic hydrocarbon group or an aralkyi group, and cyclic 
phosphates in which at least two groups in the R 1 *, R 3 *, and R 4 * form a ring containing phosphorus atom by bonding 
each other, etc. 

[01 20] As a specTic example of the compound (phosphates) represented by the formula (1 b), for example, there are 
enumerated cyclic triaryi phosphates which contain a phosphorus atom as a constructing atom in the ring such as trf(4- 
methytphenyl) phosphates (a melting point 78°C) which is a tri(methylphenyO phosphate, and a triarafcyl phosphate 
such as trtoenzylphosphate (a melting point 65*C). and a compound <a melting point: 95-1 10°C) represented by the 
formula <3) described below. 



[0121] In the formula (1c), ft is preferred that R 1 -R 4 are an aromatic hydrocarbon group or an aralkyi group. 

[0122] As a specific example of the compound (phosphites) represented by the formula (1 c), tor example, there are 

enumerated a triaryi phosphite such as «(4-t-butylphenyl)ph06phite (a melting point: 75-C). 

[0123J In the previously-described formula (2). R 5 -R 7 are preferably an aromatic hydrocarbon group. As a specific 

example of the compound represented by the formula (2). for example, there are enumerated triaryi phospbines such 

as triphenyl phosphine (a melting point: 80°C) and tri(3-methylphenyl)phosphine (a melting point 100«C). 

[0124] The phosphorus compounds can be obtained by a well-known or publicly-known method. For example, the 

phosphates can be obtained by allowing to react dichtoromonophosphate such as phosphorus oxychtoride and aryt- 

dichforophosphete or chlorodiphosphate such as diarylchforophosphate with a compound containing hydroxy! group 

(an alcohol or a phenol) which corresponds to a desired compound, optionally, under the presence of a base such as 



1. 




(3) 
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, compound containing nydraxyl sjroups. „ Bmn i» hv aiiowina to react phosphorus trichloride wtthanalco- 

rni96i Further the Dhosnh tes can be obtained, tar example, Dy allowing to ibhia v*>uap. ~. 

(10 or (2). the melting point may be ^j^^gjggg ISS-SS 1 apt to low and, corrtrarily. 

1 6 more kinds. 

[(iiia) Diester compound] 

F01281 m thapreviousty^esaibad tester compound (Ula), as an alkyl group which to a substitu^ on ^en^ne rt^ 

chlorine, and bromine. "V**^""^*™ l^JLn. <*oud such as acetytoxy. proptonyKwy, benacyloxy groups; 
so on>*8:anarylc^oroijpsuchasprH»noxy»oi^ 

45 S^cSoTc^ s^ as taS^acetic S^ion* .* ^ ^ " - ■ ~ 

^TV^St^a^ rnonocartx^ a«d there -^a^aS-S member* c^aJKaneea, 

™ S a caroon rTun*er of 1 -4), an alkocy group (an altoxy group having a carbon number of t -4). and a haiogen 
atom ^^^^^X^S^ compound, there are exempts hydroquinone da* 
ss K^Tpof^^^ 

l££l "^r^e'SrSd dieeter ccrrpound can be obtained by aHowtagto react tar 

d^b-WSS (C) with the previousiyKlescribed organic monobasic a«d or reactve denvabve thereo. (for 
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exarrple, an acid hafide. an active ester, and an acid anhydride, etc.) (D) according to a publicly-known esterification 
method, optionally, under the presence of an acidic catalyst or a basic. 

[0139] Further, a ester compound of 3,4.5-trimethykartechol with the organic monobasic acid can be obtained by 
alowing to react 2,6,6-trimethyk^ohexBne-2-en-1 ,4-dion(kBtolsophorone) with an acyiating agent (an acid anhydride, 
an acylhaJide, and enolesters. eta) corresponcing to the previously-descrtoed organic monobasic acid under the pres- 
ence of an addle catalyst 

[0140] In the method, as the acidic catalyst, there can be errplqyed any of a protonic acid and a Lewis add. As the 
protonte acid, there are enumerated a super strong acid (SbF* SbFg-HF, SbrVFSO&H and SbrYC^SOaH, etc.), an 
organic or inorganic acid such as sulfuric acid, hydrochloric add, phosphoric acid, f luoboric acid, p4oluene sulphonic 
acid, chloroacetic add. picric acid, and a heteropolyactd, etc. Further, as the Lewis acid, there are exemplified, for 
exarrple. BF 3 , BFgCKC^H^a. AlCfe. and FeCl a . etc. 

[0141] Use amount of the catalysts is 0.001-20% by mol, and preferably 0.01 -15% by md or so. 
[0142] Stil further, as the previously-described catalyst, a solid acidic catalyst can be also employed. "Hie solid acidic 
catalyst iidudee a strong acidic ion-exchange resin [for example, a styrene-divinylbenzene sulphonic acid-based ion- 
exchange resin such as Amberlist 15 (manufactured by Organo, Ltd.)]; a super strong acidic resin (far example, a ttoor- 
ized sulphonic acid resin such as NapNon NR50 (manufactured by Aldrich. Ltd.)]; an aluminosilicate such as a xeofite 
or a silica-alumina, or an inorganic oxide (inducting a composite oxide); and a solid adeftc catalyst in which the previ- 
ously -descried protonic adds or Lewis acids are carried on a carrier (for example, graphite, a metal sulphate, a metal 
chloride, an activated carbon, an ion-exchange resin, a zeolite, an alumina, a silica, a silica-alumina, sillca-ttenla, slica- 
zirconia, tilania-zirconia, and kaolin, eta, particularly, a porous carrier). Use amount of the solid ackfc catalyst is 0.1- 
1 000% by weight, and preferably 5-100% by weight or so based on the ketolsophorone. 

[0143] Use amount of the previously-descrtoed acylation agent is, for exarrple, not less than 2 mol, and preferably 3- 
1 o mol based on 1 mol of the kstcisophorone. The acyiaSon agent may be also employed as a advent 
[0144] The reaction of theketoisophoronewiththe acylatiw agent may be also carried otit in the absence ol a 6cxw 
or may be also carried out in the presence of a solvent As the solvent, there are enumerated hydrocarbons such as 
hexane, octane, octene, cydohexane, cydohexane, benzene, toluene, and xylene; carboxySc adds such as acetic add 
and propionic add; halogenated hydrocarbons such as methylene chloride, 1 ,2-dichloroethane, cWorobenzena. and 
dichlorobenzene; ethers such as diethylether. dbutylether, tetrahydrofran, dbxane, and ethyleneglycol d methyl e<her; 
ketones such as acetone and methylethyl ketone; and amides such as N.N-dimethyHormarrtde and N-metiiylpyrro- 
libone. etc. 

[0148] Reaction temperature is, for example, O-1S0*C, and preferably 10-100»C or so in the reaction of thejaataiso- 
phorone with the acylation agent The diester compound produced can be refined by a separation means of filtration, 
concentration, extraction, recrystaDization, and a column chromatography which are a usual separation means for refin- 
ing. 

[0146] K is to be noted that 3.4,5-lri methyl catechol can be obtained by allowing to react thus-obtained diester com- 
pound of 3.4,5-trimethyl catechd with the organic monobasic add with water under the presence of an acid, tor exam- 
ple, the previousry-deecrfced protonic add and the solid acidic catalyst In the case, water is usually employed In an 
excessive amount with respect to the diester compound. Reaction temperature is 40-100«C or so in the hydrolysis reac- 
tion. 3,4,5-trimethyl catechol produced can be isolated by, lor example, the previously-described refining means tor sep- 
aration. , . 
[0147] Although melting point of the d ester compound (ilia) may b* for example, even 50-1 8<rC or sa it is preferably 

90-130°Corsa 

[0148] m the case that the melting point of the diester compound (iiia) is too tow, a blocking resistance is apt to lower 
and, contreriry, in the case of being too high, it requires a long time tor melting, resulting in that H is afraid that prockc- 
thrity lowers and a base material is deteriorated. The diester compound (iiia) may be employed solely or in combination 
of two or more kinds. 

[0149] Since the thermoplastic resin composition 1 of the present invention contains a specified solid plastidzer. tack- 
iness is produced at a higher temperature, and a thermoplastic resin can be readily plastkwed by melting at a sticking 
temperature of a label. Accordingly, even though a thermally-and pressure-sensitive adhesive sheet obtained using the 
ptastidzer Is stored tor a long time of period , a biocW ngisnot caused. Further, In the case that a thermally-and pres- 
sure-sensitive adhesive sheet is prepared by coating the thermoplastic resin composition as a water-based composition 
onto a base material, it can be thermally-dried at a higher temperature, resulting in that productivity of the sheet can be 
improved. 

[0150] in the thermoplastic resin composition 2 of the present invention, at least two kinds of compounds are exem- 
pted in contrination from 4 kinds of compounds groups of the previously-described muttiester compound (a first group 
of corrpounds) (i), phosphorus compound (a second group of compounds) (Ba), dioxybenzene derivative <a third group 
of corrpounds) P). and rJcydohexylphthalate (a fourth group of compounds) frv) which are a solid plasticizer.- 
[0151] As the multi ester compound (i) and the phosphorus compound<a second group of compounds) (ita). there are 
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^Bfied the same muWester compound 0) and phc^horus compound W as in the crevic^y-described thermo- 

ZZZ '^^c^eecrib^ dloxybenzene derivative m indudes hydroquinone. rescind, catechol, and deriv- 
[01521 -me prev.ous J^J^S?* .ereYre enumerated an ^-substituted compound in which benzene ring .s subsn- 
atrves thereof. As the derivatives, there are ' "* dj ^ compound (lor example, a mono- or 

tuted by 1-4 pieces of an ^J^^^^^ZZZ cZou^ZS as phenyWher) In which at 
dialkylether compound such as methyletner, ana a "^^ u ™'^ ~' TL. comjound (tor example, a mono- 

includes methyl group, etc. ^, Hllrtoc ^ orarfouslv-descrtoed hydroquinone or resordnol (liia) (A) 

[01531 Aprefeneddioxytoenzened^^ 

(A1) in which the benzene ring may be substituted by an ^^°^^^~\J 

Uuted by an alky, group, and the diester "^V^^^^ Were are enumerated (1) 

r0154l As combination modes of the previously-described 4 kinds of the (X *J > °^*V n °^™" ' ^ ^Jta 
SnS S muHiester compound « with J-P^E^^ 

compound « — * 

derivative (ill) with the dicyclch^ht^l^ ^JJ-JJ-J^J^^ © 

more kinds, respectively. ™ *r, *«» nhomhorus comoound (ii) is not particularly lim- 

o [0157] Proportion of the muHfester compound (i) with r ^^^ p /~X?£* oreterably 5*5-95/5. more 

tad I and Jerample, the former compound/the latter compc^ ^W rabo)* 1/99-9*1 . preferawy sra^aro. 

given continuous for 7 days to the rat in a ^ 8 B ^^^ exa(T _ )| . abilatem |. unilateral, tircumscribed. or wide 
[01601 
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of testes, and a weight change of liver compared to nongiven references when It is given by continuous oral administra- 
tion tor 7 days to a rat in a dose of 2000 mg/kg. 

[0162] As the ester compound of a polybasic acid, for example, rf it is a compound having the above-described prop- 
erties, there is enumerated the previously-exempffied multiester compound (i). 

[01 63] A preferred ester compound of a polybasic add includes a diester phthalate, eta As the ester compound of a 
polybasic acid having the previously-described properties, blBtds^.a.S^imethyk^ohexyl^thalate, etc. Is enumer- 
ated. 

[0164] The thermoplastic resin composition 4 of the present Invention Includes a compound having an exceedingly 
high eafeness for testes of an animal as a solid plastictzer as described hereinabove. For that reason, a thermaiy- and 
pressure-sensitive adhesive and a thermally-and pressure-sensitive adhesive sheet in which the soGd plasterer are 
employed is remarkably excellent in safeness for human, more specifically, a genital organ of a mala 
[0165] in the thermoplastic resin composition of the present invention, the content of the solid piasticteer is, for exam- 
ple, 30-1000 parts by weight, preferably 1 00-1 000 parts by weight, more preferably 150-900 parts by weight, and par- 
ticularly, 200-800 parts by weight based on 1 00 parts by weight of the thermoplastic resin. 

[01 66] In the case that the content of the sold plastictzer is less than 30 parts by weight, sufficient thermaliy-sensrtrve 
tackiness is not occasionally produced in heating and. in the case of more than 1 000 parts by weight, a sufficient adhe- 
sive strength is not occasionally shown because of a lowered cohesive force. 

[01 67] tithe thermoplastic resin composition of the present invention, there may be optionally employed other sofid 
plastictzers other than the above-described solid plasticizers within a range In which an effect In the present invention 
is not deteriorated. As the other sofid plasticizer which may be optional/ employed, for example, there are phthalatea 
such as diphenyl phthalate, dihexnyl phthalate, dSsohexenyt phthalate, dicyd ohexenyt phthalate, and dlnaphthyl phtha- 
late; isophthalates such as dimethyl isophthaiate, rJbenzyl isophthalate, and dicydohexenyl isophthalate; terephtha- 
laies such as rjmethyt terephthaiate, dibenzyi terephthalate. and sficydehsxen^ terephthalate; phosphorus compounds 
such as triphenyl phosphate and tri(p-t-buty^phenyl)phosphate; sucrose benzoate. ethyleneglycol dfcenzoate. trimeth- 
yiolethane tribenzoate, tribenzoic glyceric! e, tetrabenzote pentaerythrit, sucrose octaacetate, tricyctohexyi citrate, N- 
cyctohexyl-p-toluene-eUphonic amide, urea derivatives, and paraffin chloride*, eta 

[0168] The thermoplastic resin composition of the present invention may optionally contain a tackifier. As the tactffier 
to be errpioyed, there can be enumerated a terpens resin, an aliphatic-based petroleum resin, an aromatic-based 
petroleum resin, a coumarone-indene resin, a styrene-based resin, a phenol resin, terpene-phenol resin, a rosin deriv- 
ative (a rosin, a polymerized rosin, a hydrogenated rosin, and an ester thereof with glycerine, pentaerythritol, etc., and 
aresvicfimeradd, etc), eta. The tackifiers may be employed solely or in combination of two or more Kinds. 
[0169] The content of the tackifiers is not particularly irnrted, and It can be appropriately selected according to a com- 
bination of the thermoplastic resin with the previousty-deecrtoed solid plastictzer, and it ia usually 10-600 parts by 
weight and preferably 20-500 parts by weight based on 100 parts by weight of the thermoplastic resin. 
[0170] In the thermoplastic resin composition of the present invention, in addition to the above-described tackifiers, 
there may be also added usual additives, for example, an auxiliary for ram-preparation, a detoaming agent an improver 
for coating, a thickener, a lubricant, a stabilizer (an antioxidant an ultraviolet ray absorbent and thermal stabilizer, 
etc), an antistatic agent an anti-blocking agent (inorganic particles and organic particles, etc), etc within a range in 
which properties are not deteriorated. 

[0171] As the auxiliary for film-preparation, there are enumerated glycol ethers and glycol esters such as ethyteneg- 
lycot-rvbutylether. dielhylenegrycd-rvbutylether, propyl enegrycol-n-butylether, ethyl enegrycd-phenylether, propyteneg- 
lycol-phenyi ether, ethyleneglycolrnono-2-ethylhexyiether. cipropyleneglycol methyletheracetate. propyl eneglycoi 
diacetate, and 2,2,4-trimethyM ,3-pentanedto) diisobutytete; plasticizers such as cfibutyl phthalate, dioctyl phthalate, 
and dioctyl sebacate; organic solvents such as benzylalcohol, toluene, acetone, methanol, ethanol, propanol, isopropyi 
alcohol, butanol, haxane, and cyciohexane, etc. The auxiliary tor film-preparation may be employed solely or in combi- 
nation of two or more Wnda 

[0172] The thermoplastic resin composition of the present invention may be also changed to a water-based emulsion 
in which the thermoplastic resin is dispersed into water by employing a tfspersant The dispersant to be employed is 
not particularly Bmited. and there can be employed any one of conventionally and publicly-known an tonic-based and 
nordonlc-based dispersants, etc. 

[01 73] As the aniorric-based dispersants, there can be enumerated a salt of a carboxyfic acid, a salt of sulfuric acid, 
a salt of sulphonic acid, and a salt of phosphoric acid. etc. and, of those, there is preferred an ammonium salt of a car- 
boxyitc acid. 

[0174] As the nonionic-based dispersants. there can be enumerated a rx>lyethylenegrycoMype one and a polyvalent 
alcohol type one. 

[0175] As a method tor the preparation of the above-described water-based composition, a variety of conventional 
publicly known methods can be also applied. For example, as the above-described methods for the preparation, there 
are enumerated a method in which the respective components constructing the thermoplastic resin composition of the 
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preeen, i^n are dispel H. ~ «5E£StSS?^^ 

emulsion of the thermoplastic rear, « » «^ * ? wSS^mbdng the dispersed liquid with an 

which the solid plasticizer is dfcpereed to ^^^SSJAmSm ^^gJSSptertclzer Wo 

methods except th^ls^^ 

ermteifying while «^ ^"^JJ S w*as isopVopyt alcohol), and then removing the organic solvent 
the presence of an organic solvent (an alcohol, etc. SUOT ^™ t '"^ ' te preferably 0.5-20 microns 

[0 l5l * the solid ptastidzerjn the ^^^^'^^^SX^ ^ than 0.5 micron. H 
or so. and more preferably 1-15 microns or so. n ^^^^^^Vecause of requiring a long period. 
Is anxious that an anti-blocWng property occasionally ^J^^f^^^^o^^^^ » is 
In the case that the avenge particle diameter .s more than 20 mtcrone. a coating axiace oeco roua 

anxious that a quality of a label lowers nrnrnnt invention a transition temperature of the Ihermo- 

i mallv-and pressure-sensitive adhesive (thermallyand pressure-sensiuv^nt^va;. (a pree- 

s^adhes*e sheet (1h^ 
sure-sensitive adhesive layer)tfathe^^ 

nal-Thetayerdathernta^ 

■ n^ldptXcoatedpapers^P.astefi.n^ 

ymer construct the P|as« them are acWVcopolymer. a po«y(meth)acr- 

ethylene-vinyl acetate copolymer, a polywnyl chiorwe, a J^T Joelulose derivative such as a cellulose 
^apolyet^a,^ 

acetate, a polyester (a po^Mer^erep^iateeucn « a P^''' poiybutylene naphthalate). a polycarbonate. 

40 late, a polyalkylene ^^ late ^J*^*^ y ^^^ ate. , a polyester amide, a pcJ- 

uct thereof may be also employed. 
43 Uhermally-and pressure-sensitive adhesive Z] 
[0181] ^ethermally^ 

the solid plasticizer and. moreover, the thermoplastic resin is comprised an epoxy compouna w a™ a w 
a poiymerizable unsaturated compound. 

so 

[Epoxy compound (E)] 

con^«S (E) an b* «npwy*d sowy Of '^,5S!!j!j^!^Jji|g.u g| epcKyretins otoWrad by a .••dion ol > confound 
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pie, an alkylenegtycol diglycidylether (for example, an ethylenegtycol diglycidylether, a trimethyleneglycol diglyd- 
dylether. a propyleneglycol diojyddylether, 1.3-butanediol diglycidylethar, and a tetramethyleneglycol dkjiycidylether. 
etc), a poiyoxyalkyleneglycol diglycidylether (for example, diethyleneglycol diglycidylether, tri ethyl eneglyeol diglyd- 
dylether, a polyethyleneglycol diglycidylether, and adipropyleneglycol diglycidylether, tripropylenegjyool ciglyddylether, 
and a polypropyieneglycol diglycidylether, etc), a polyglycidylethef of an aliphatic polyvalent alcohol (for example, tri- 
methylolpropane triglycidylether and glycerine triglyddyl ether, etc), a bisphenol type epoxy resin (for example, a 
bisphenol A type epoxy reski. a bisphenol F type epoxy resin, and a bisphenol AD type epoxy resin, etc.). and a novolak 
type epoxy resin (a phenol novolak type epoxy resin and a cresol novolak type epoxy resin, etc), etc 
[01841 The glycidyl ester type epoxy resin includes a variety of epoxy resins obtained by a reaction of a cartxsxylic 
acid with epichlorohydrin and, for example, there are included a polygjyeidylester of an aliphatic polycaiboxyfic acid (for 
example, a diglycidyl ester of an aliphatic dicarboxylic acid such as cfi glycidyl adtpate. diglycidyi sebacate. and a digly- 
cidyl ester of dimer add,), a poiyglycidyl ester of an aromatic polycarboxylic add (for example, a dgjyddyl ester of^an 
aromatic dicaiboxylic add such as a diglycidyl phthalate, a diglycidyl tetrahydrophthalate, a diglycidyl hexahyoVophtha- 
late a diglycidyl dimethylphthalate, and a diglycidyl cBmethyihexahydrophthalate, ete.), etc. 

[0185] The glycidyl amine type epoxy resin includes a variety of epoxy resins obtained by a reaction of a primary 
amine or a secondary amine with epichlorohydrin and. for example, there are exemplified N,N-cfiglycidyi aniline, digly- 
ddyl tolukfme. triglyck^l^aminophenol, triglycidyl-m-aminophend, tetraglyddylamino olphenylmethane. tetraglyddyl 
mefcaxylyleneolamine, tBtraglyddyH ,3-bis(aminomethy0 cydohexane, and tetraglyddyl- 1 ,4-bis(aminomethy0cyc»ohax- 
ana, etc. 

[0188] As the alfcydic type epoxy resin, there are induded, for example, 1 -epoxyethyt-S.A^oxycyciohaxanB, an ali- 
cydic diepoxyacetai, and an alicycDc dlepoxyadipate, etc. and, as the heterocydlc epoxy resin, there are induded, for 
example, triglycidyt isocyanate and a hydantoki type epoxy resin (for example, cfiglyddyl hydartoin and diglycidyi 
dimeihyihyoartoirt. etc.). etc. . 
[0187] A preferred epoxy compound (E) includes, for example, a pjyckfylether type epoxy resin (for example, a bisphe- 
nol type epoxy resin such as a bisphenol A type epoxy resin) and a gtyddylester type epoxy resin. 

[Polymer (F)] 

[0188] As a pdymerizaWe unsaturated monomer for forming the polymer (F). there are induded. for example, a 
(meth)acrylic monomer, a monomer having a hydrofyzable silyl group, unsaturated carboxyfic acids, aromatic vinyls, 
vinyl estere, vinyls containing halogens, vinyl ethers (for example, vinyfethyl ether, etc.), vinyl ketones (for example, 
methytvtnyl ketone, etc.),a vinyl heterocyclic compound (for example, an N-vlnyt compound such as N-vinyjpynorldone 
and N-vmytmidazde and, vinytpiridine, etc.), and an olefine-baaed monomer (for example, ethylene and propy lene, 
etc.). and an aDyl compound (for example, an allyl ester such as alyl acetate), etc. The polymerizaUe unsaturated mon- 
omer can be employed soiety or in combination of two or more kinds. 

[0189] The (meth)acryiic monomer indudes. for example, (meth)acrylates. (meth)acrylamides. and (meth)acrytoni- 

trile, etc. _ 
[01901 As the (meth)acrylates t there are included, for example. alkyl(meth)acrylatea [tor example, C,. 18 
aKyl(meth)acrytatee such as methyi(meth)acrylale, e4hyKmeth)aerytate, propyl(meth) acrytate, fecpropyl(meth) acr- 
yiate, butyi(meth)acryiate, feobutyl(meth)acrylate, t-butyl{meth)acryiate. hexyKmeth) acrytate. octyKmeth)acryiat». 2- 
ethylhexyl(meth)acrytate, and lauryl(meth)acrylaie]. cycioaikyl(meth)acrylates {for example. cyctohexyl(melh)acrylate. 
etc.], aryl(meth)acrytates [for example, phenyl(meth)acrylate. etc.], aralkyKmeth)acry1ates tfor example, ben- 
zyUmethJacrylate, etc.], hydmxyalkyl(meth)acrylates [tor example, a hyoyoxy-C2^-aD^(meth)acry1ate such as 2- 
hydroxyethyl(meth)acrylate and 2^iydraxypropy»(meth)acrylate t etc.], ^yddylfmethJacrylatB, and dialkytamino- 
aKyl(meth)acrylate [tor example, a ol^^alkylamino^^B^methJaci^late such as 2-<o1methyl- 
amino)ethyKmeth)acrylate and 2-(olBthytamino)ethyi (meth)acryiate], etc 

[0191] As the (meth)acrylarrtde6, there are induded. for example, (meth)acrytamide. hydroxyalkyl(meth)acrylamide 
[for example. N4iydraxy^ 1 . 4 aikyKmeth)aci^iamxie such as Nnrnethy»ol(meth) acrytamide], alkaxyalkyXmeth)acryta- 
mide [for example, N-Ci^alkoxy-C 1 ^alkyl(meth)acry1amide such as N-memoxymethyl (meth)acrylamide, etc.], and 
dlacetone(meth)acrylamide, etc. 

[0192] A preferred (meth)acrylic monomer indudes, tor example, a (meth)acrylate [for example, a C v18 (meth)acr- 
ylate, a hyoVoxy-C2- 4 alkyl(meth)acrylate. glycidyKmeth)acrylala and a <fi-C t . 4alkylamino-<^^alkyKmeth)acrylate, 
eta], and (meth)acrylamides. etc. More preferably, there are induded a Ca. 10 alkytacrylate, a C^methjacrylate. a 
hydroxy-C2. 3 alkyl(meth)acrylate, glycidyt(meth)acrylate. a di^ 1 ^alkylamino<)2-3^M('^B^)acrylate, etc. 
[0193] The monomer having a hydroJyzabie silyl group Indudes a (meth)acrylic monomer and a monomer having vinyl 
group and an atkenyl group, eta As the (meth)acrylic monomer having a hydrolyzaWe silyl group, there can be exem- 
plfied, for example, 2-(meth)acryloxyethy1 trichtoroeUane, 3-(meth)acryloxypropyl tricHoroeilane, 2-{meth)acry- 
loxyethyimethyidichlorosilane, 2-(meth)acryloxyethyldimethyl chlorosilane. 2-{meth)acryloxyethyl trimethoxysilane, 2- 
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(methjacryloxyethyitriethoxysilane. 3-(meth) acryloxypropyl trimelnoxysilane. 3-(meth) acrytoxypropyhriettxwysilane. 

and 3KrT¥rth)acryloxypropyttris^^athoxyothoocy)silan«. ate. 

[0194] As the monomer having a nydrotyzable silyl gro»p and vinyl group or ar . altenyl grog). *» a ^* 
ied. lor example. vinyNricHorosilane. vinytnrwthyldichlorosaane, sopropenyltrchlorosilane. 

Xosilana^nyttrimethoxysaana vinyttriethoxysiane. vinykSrT^hc«yme^n^ w ^ Bt ^^'^ n B ,; 
teoDrooenvltrimethoxyBDane, isopropenyltriethoxysilana. and vlnyttris(2-methoxyBlhoxy)silano, etc; alryttfcnkxosaanB 
SSyS3LJ», etcTaT^im^hoxyslanB. viny^envrtrimelhoxysi^ne, ^t^SSSS!^ 
Sne eTTSa^ trimelhoxysilane and Wsopropenylmelh^ 

nylamWropyltriatboxysilane. etc; 3-PKN-virvlphenylmeth^^ H2-£ 
i4ropeny^methv.amino)ethy1amino]propyl mmethoxysilane. 
lo^opyl trimethoxysiane. 4- (vinytoxy)butyl Iriethoxysilana. 2Klsopropenytey>e4hyl 

SJroSJ trimethoxysilane. 10Kally1oxycarbonyOdecyi trimethoxysiane, ^JJSTSSSZSffi 
£S5m etc, a-^Jacryioxyethoxy]^ trimethaxy^^ 

oxvmethvleilane, etc; dMnyWimethoxysilane, tfvinylcielhoxyeilane, and d«vinytd>(p-rnethoxyetiicxy)8iane, etc 
£^951 As *• unsatorated carboxylic acids, there can be included, tor example, an unsaturated mo«xart*Ky^ad 
aTet^enic unsaturated monocarboxylic acid such as a (m«h)acrvlic acid and ootortc aod] and an 
^SZd pS-leSt carboxylk: acid [for exampto. an ethylene "nsaluratedpo^ 

acid tanrt ^addTand itaconlc acid, or an anhydride thereof (malelc anhydride, etc) or esters thereof tjor examp* a 
moncM^ylester of a bifmcfional carboxylic acid such as monomathyl maleate and monobutyl mataate. eta.)], ate. As a 
ZSETZ*** cafcoxyllc adds, there can be Indude* tor example ^l^^^f " 8 
(meth)acryfc acid, the unsaturated polyvalent carboxylic aod such as male* aod. the anhydride thereof, or the esters. 

[01961 As the aromatic vinyls, there can be included, for example, styrene. a-methylstyrene, and vinyl toluene, etc. 

25 ^ ^m^^^'there can be inctoded. tor example, vinyl acetate, vinyl propionate, and vinyl versat. 

mSn As^nyts containing halogens, there can be induded. for example, vinylchloride and vinyiidenechtoride. ate. 

0199 As apreferred polymer (F), there can be included a copolymer in which a hard monomer [ferwample. a mon- 
a, ^coSmSSi!^ transition temperature of 80 to 120-C (particularly. 90 to 105'C) or so such as 

Z SiS styrene. by which a homopolymer is formed.], a soft monomer [tor example, a monomen som- 

ZEE trarStton temperature of -85 to -10-C (parttoularty, -85 to -20-C) or so such aa a ^ «,ky1 aa- 
a 9 h^p<^m e r i a formed .] , and optionally, a monomer [tor example, a di ^*^°fS^^ 

etc.] component having an tonic functional group such as camoxylic group and amino group eorwtojettg £££ 
sa compon«Tte. The copolymer is constructed by followina monomers (a hard monomer, a soft monomer, and a monomer 

containing an ionic group). 
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40 [02001 10-90% by weight [for exarrple, 15-85% by weight preferably 20-80% by weight mora preferably 25-75% by 
weight, and particularly. 80-70% by weight 

2) Soft monomer 

« [02011 1 CHJ0% by weight [for example, 1 5-85% by weight preferably 20-80% by weight more preferably 25-75% by 
weight, and particularly, 30-70% by weigh*. 

3) Monomer containing an ionic group 

[02021 0-80% by weight Pbr example. 0-70% by weight. preferaJbly 0-60% by weight more preferably 0-50% by weight. 

[O^V^^^^C^i^ in the present invention, there is particularly preferred an acrylic-based polymer 
containino the efccve-descrbed (meth)acrylic-based monomer as a monomer component 

ISSTV^SZi the epoxy compound (E) with respect to the polymer (F) can be selected front tor example ,a 
Sol SSStm .atte%0^9.5-70/30 (% by weight) [for example. 0-5/9*5-50/50 (% by v^Q^orsaPreferred 
proportion is. tor example, the former/the latter=0.5/99.JHW/60 (% by weight) [for example. 0.5)99 5^70 (% by 
we^^cre prte^MWeO (% by weight) [for example. 1/99-15/85 <% by weight)] and. partKNlany. 2/93-10/90 
(% by weight)] or sa 
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[0205] Although the thermoplastic resin composition in the present invention may be a mixture of the epoxy compound 
(E) with the polymer (F), there is preferred a form in which any one of the epoxy compound (E) and the polymer (F) is 
dispersed in a particle state in another component particularly, there is preferred a form in which the epoxy compound 
(E) is dispersed in a particle state In the polymer (F) which is a matrix In a dispersion in which the epoxy compound <E) 
is dispersed in a particle state, an average particle diameter can be selected from a range of, for example, 0.001 -5 pm 
(for example. 0.005-2 |im). preferably 0.01 -2 |un (for example, 0.01 -1 .5 urn), and more preferably 0.01-1 urn or so, 
[0206] The dispersion in which the epoxy compound (E) is dispersed in a particle state may be also prepared by mix- 
ing the polymer (F) while maintaining the epoxy compound (E) in a form of a particle state. As a preferred method tor 
preparing, for example, there can be exemplified a method in which an emulsion of the epoxy compound (E) la mixed 
with an emulsion of the polymer (F) and a method in which a polymerizable unsaturated monomer is prepared by an 
emulsion polymerization under the presence of an emulsion containing polymer particles constructed by the epoxy 
compound (E), etc. The emulsion polymerization may be a seed-polymerization in which particles of the polymer parti- 
cles containing the epoxy compound (E) are a seed. Further, the particles of the polymer containing the epoxy com- 
pound (E) may be constructed by not only the epoxy compound (E) alone but also the epoxy compound (E) and the 
polymer (F). 

[0207] The emulsion polymerization can be conducted according to usual polymerization methods. The emulsion 
polymerization can be conducted by, for example, a method (a) in which there is emulsified a mixed solution of the 
epoxy compound (E) with the polymerizable unsaturated monomer, or a method (b) in which there is emulsified a mixed 
solution of the polymerizable unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with 
the epoxy compound (E) under the presence of the polymer particles constructed by the epoxy compound <E). Hie 
mixed solution of the epoxy compound (E) with the polymerizable unsaturated monomer and the polymerizable unsatu- 
rated monomer may be employed as a pre-emulsion which is in advance emulsified. The mixed solution or thepotym- 
erizabie unsaturated monomer may be polymerized by feeding in lump, or may be polymerized by pariiaBy feeding and 
then feeding the residue. The mixed solution and the polymerizable unsaturated monomer may be added continuously 
or intermittently into an emulsion polymerization system by dropwise adoption, etc Further, in the emulsion polymeriza- 
tion, the methods may be conducted in combination. 

[0208] Still further, in the emulsion polymerization, there may be also employed a usual method such as a multi-stage 
polymerization method. The multi-stage polymerization can be conducted by continuously or intermittently emulsifying 
the polymerizable unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with the epoxy 
compound (E) under the presence of polymer particles containing at least the epoxy compound (E) or polymer particles 
produced by an emulsion polymerization of a mixed solution of the epoxy compound (E) with the polymerizable unsatu- 
rated monomer. In the methods, the polymerizable unsaturated monomer or a mixed solution thereof to be added can 
be employed in a different composition at an initial period or a latter period in the emulsion polymerization. In the mixed 
solution to be added, proportion of the polymerizable unsaturated monomer is more at the latter period than at the initial 
period and, usually, the polymerizable unsaturated monomer is employed as a solution at the latter period. It is to be 
noted that of the epoxy compound (E) and the polymerizable unsaturated monomer, although an unsat ur ated caroox- 
ylic acid and a compound having an amino group may be also coexisted each other in the emulsion polymerization sys- 
tem, it is more advantageous that the both are not coexisted in order to suppress a reaction. For that reason, in the case 
that the multi-stage polymerization is conducted using the unsaturated caitooxytic acid and the compound having an 
amino group as a polymerizable unsaturated monomer, particles containing the epoxy compound (£) are often pro- 
duced at the initial period of the emulsion polymerization, and then the polymerizable unsaturated monomers contain- 
ing an unsaturated carboxylic acid and a compound having an amino group are often polymerized at the latter period 
of the emulsion polymerization. 

[0209] The emulsion polymerization can be conducted using a polymerization initiator. As the polymerization initiator, 
there are enumerated a persulphate such as potassium persulphate, sodium persulphate, and ammonium persulphate, 
and a water-soluble polymerization initiator such as hydrogen peroxide, and there may be also employed a water-solu- 
ble redox-type polymerization initiator system. Further, in order to adjust a molecular weight of the polymer (F). there 
may be also employed a chain transfer agent for example, ataohol6 such as catechol, thiols, and mercaptans, etc 
[02io] polymerization temperature is, for example. 40-1 00*C. preferably 50-90-C. and more preferably 60-80*C or so 
depending upon the kind of the polymerization Initiator. 

[021 1 ] in the preparation of an emulsion [for example, an emulsion of the epoxy compound (E), etc.] and the emulsion 
polymerization, there can be employed an emulsifier, for example, a surface active agent such as an anionic surface 
active agent (for example, sodium dodecylbenzene sulphonate, sodium alkykfiphenylether disulphonate, sodium alkyl- 
naphthalene sulphonate. sodium laurylsulphate. sodium polycxy ethylene atkylether sulphate, sodium polyoxyethylene 
akytphenyl ether sulphate, and sodium dialkylsutphosuccinate, etc.), a nonionic surface active agent (for example, a 
polyoxyethylene tauryl ether, a polyoxyethylene oleylphenylether, a polyoxyethylene nonylphenylether, a pdyoxyethyl- 
ene-polyoxypropylene block copolymer, etc), and a protecting colloid such as a polyvinyl alcohol and a water-soluble 
polymer. Use amount of the emulsiier is. for example. 0. 1 -20% by weight, preferably 0.5-1 0% by weight and more pref • 
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eraWy i^by weight or sobas*^ 

mfl Polvmer particles in a dispersion (a water-based polymer emulsion) obtained by the emubton P^^^on 
£ L a hoCoe^eous stru^Tand a different phase structure [tor exampte. a core-she. 1 sto^re 
SnaS Sruc^e etc] As the core-shell structure, often, a core phase is the epoxy compound <~ and ashej phase* 
iT^^Tm ATraarDartlde diameter of the polymer particles is selected in a range in which a dispersion stability 
^^orf^ exarr^e. oT^(** example, 0.01-1 urn), prater** 0.01-2 urn. and mora 

^^be^ted that pH in the emulsion may be adjusted, and pH may be for example, not .ess than 5 (for 
examole 5-10) and preferably 6-9 or so which is a neutral range to a weak alkai range. ..a_M_.uu.nLu*: 

resulting in that a sufficient adhesive strength is not occasionally produced and. in the case of more man zou pans oy 

„£n« (R^hJeoW ptatfdzer. followed by sticking to a body to be etuck. and then, Urmly adner^gby*e epoxy 
S^otLS resS h that an excellent adhesive force, holding power, and water resistance are obtained. 

(SoBd plasticirer. etc.) 

fillers and organic fillers), which are usual additives wrthm a range in J^j"^*j™ ^ deteriorat9d - 

104211 ^^_£f£ andh pressure-sensitive adhesive 2 of the present invention is con- 

" rnSS^n which a solid plaster is delved or * "J^^ £ ^^^cf an 

tton orthe emulsion is mixed with an aqueous solution or an emuteion of the polymer and an aqueous sauiron « 

emulsion of the d __rsina the solid plastjdzer into the emulsion or water, there can be axempli- 

SS 821 ^^^^SSlS^^^^or dispersed, a method to which the solid ptasttolzer is 
fled a method to which the menea sora piasw— .w » UK ~~' 7" . . T„ -r^u* _■ eai_ niastjcizer la dissolved or 
dissolved or dispersed while finely-powdering, and a method in which a finely-powdered solid ptasnc-er « obs-v-. - 
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of a base material to form a pressure-sensitive adhesive layer, a thermally- and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming a pressure-sensitive adhe- 
sive layer and the base material to be employed are the same as in the case of the previously-described thermally-and 
pressure-sensitive adhesive 1 . 

[0225] In the pressure-sensitive adhesive layer 2 of the present invention and the thermally-and pressure-sensitive 
adhesive sheet 1 obtained therefrom, in addition to an excellent adhesive strength and holding power, water resistance 
is high owing to the construction of an epaxy compound and a polymer of polymerizabie unsaturated monomers in a 
thermoplastic resin. 

[Pressure-sensitive adhesive 3] 

[0226] The pressure-sensitive adhesive 3 of the present invention contains a polymer of a polymerizabie unsaturated 
monomer having a hydrolyzaWe silyt group as a thermoplastic resin. 



(Polymer) 

[02271 As the polymerizabie unsaturated monomer having a hydrolyzaUe silyt group (monomer having a silyl group) 
for forming the polymer, there is exemplified a polymerizabie unsaturated monomer having a silyl group represented fay 
the formula (13) described below. 

R u 
-Si- R 12 

'.3 (13> 

R 13 



(in the formuta. R 11 . R 18 . and R 1S may be identical or different, and those represent a halogen atom, an alkyi group, an 
aryi group, an aralkyl group, an alkoxy group, an aryloxy group, an acytoxy group, hydroxy! group, amino group, amtnoxy 
group, and an alkytthio group). 

[0228] m the hydro ryrable silyl group, usually, at least one of R 11 -R 13 area halogen atom, an alkoxy group, or hydroocyl 
group. 

[0229] In the silyl group represented by the formula (13). the halogen atom includes fluorine, chlorine, bromine, and 
iodine atoms. The halogen atom is usually chlorine atom. 

[02301 As the alkyi group, there are included, tor example, a C 1a10 aikyl group such as methyl, ethyl, propyl, butyl, 
pentyi, and hexyl groups. As the aryl group, there ts included, for example, a Ce-10 anr* group such as phenyl group and. 
as the aralkyl group, there is included, tor axarrpie, a Oj. iQ aralkyl group such as benzyl 

[0231] As the alkoxy group, there is included, tor example, a C t . 16 alkoxy group such as methoxy, ethaxy, propoxy, 
isopropoxy, buthoxy, isobuthoxy, Mxithoxy. pentylaxy, hexyiaxy. octylaxy, decytaxy, and dodecytoxy groups. A preferred 
ataxy group includes a C^u alkoxy group, particularly, methoxy and ethoxy groups. Further, the alkoxy group also 
includes, for example, an alkoxy-alkoxy youp such as methcxyethoxy group. 

[0232] As the aryloxy group, there is included, for example, aCe-10 aryloxy group such as phencxy group As the acy- 
loxy group, there is included, for axarrpie, a C^acyloxy group such as acetyl oxy group, propionytaxy groups and buty- 
lyioxy group. 

[0233] The amino group includes, for example, an amino group which may have a substituent such as dimethyl amino 
group and. the aminoxy group includes, for example, an amino group which may have a substituent such as cfimethyf 
aminoxy group. The alkytthio group includes, for example, a C^ealkytthk) group, etc. such as a methytthio and ethytthio 
groups. 

[0234] The monomer having a silyl group includes, for example, the tolowing monomers. 

(a) Monomer having a halogen 

[023$] 

(a-1) Compound represented by the formula (14) described below 
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CH^ — C-~ Si — X3.4 



(in the formula. R u represents e C,. 10 alkyl group, s C^oaryl f^^'iSv™!!?!!; 
hydrog^ atom or a methyl orotp. X represents fluorine. chlorine, bromine or lodne atom a represents an tte- 

0W As°s!ih the monomer, there are enumerated, tor example, vinyl trichlcfosaane, vinvlmethyl f<**™^*> 
vlnyWimethyt chtorosilane, vinytmethylphenyl cblorosilane, isopropenyl tricWorosilane, isopropenyl methytdtehlo- 
rosilane, isopropenyl dimethylchlorosnane. and rsopropenytmethylphenyi chtorosilane, etc 

(a-2) Compound represented by the fermula (15) described below. 

R» R. 4 

CH 2 =C-<CK 2 ) r -Si-X 3 . a (15) 

0 n the lormula. V represents an integer of 1-12. R 14 . #°±^JJZ*™™ ZSlSSSSSSS^mi 
As such the monomer, there are enumerated, tor example allyl tnchtorostlane. allvlmethyt dichtomstene. and 

allyldimethyl chlorosilane, etc 

(a-3) Compound represented by the lormula (16) described below, 

| I (16) 

CH,=C- COO- (CH 2 )r-Si-Xj-» 

On the torrrtfa, V represents an integer of 1-12. R 14 . R 1S . X. and V and V are the same as described herein- 

abCW J ) 8UC h the monomer, there are enumerated, tor example. aK^th^oxyeth^ trich^c>sile^^to)^ 
toxypropyl trichlorosilane. 2^meth)acryloxyethy1melhyl dichtorosilane, ^2 < ^} B ^^^T^ 
SnT2-(meth)acTyloxy ethyldimethylchk>rosilane. 3-<math)acrytaxyprc^imethyl chloroalane. etc. 

(b) Monomer having an aJknxy group or an aryloxy group 

[02361 

(b-1) Compound represented by the formula (17) described below. 

CH2 ~C Si — R3 - a 

(in the formula. R 16 represents a d. ia *Kav group, and R 14 . R 18 . and "a" are the same as in the above descrip- 

"""a, such the monomer, there are enumerated, tor example. vinyttrimethoxyeHane, vinyttrietoo^an^vWb- 
utoxysilans. vinyttri(hexyloxy)silane. viriyltri(octytoxy)silane. vtnyttri (decylaxy)silane. vir^dodecytoxy)silane. 
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vinyldimethoxy methylsflane, vinyidiethoxy methytsilane, vinyimethaxy cfmethytsflane, vinyl ethoxy cfirnethyteaane. 
vinylbutoxydlmothylsllan©, vinyWphenyl ethaxysilane, isopropenyl trimethoocysilane. isopropenyl triethaxys8ane. 
isopropenyl tributoxysitane. feopropenyitri(hexyloxy)silane, isopropenyltrKoctytaxyJsilane. isopropenyt tri(decytaxy) 
sflane. isopropenyl tri(dodecyloxy)8ilane, isopropenyl dimethcxymstriytsiane, isopropenyl cfiethoxymethylslane. 
isopropenyl metnaxydtmethytsarane, isopropenyl ethoxydimethytsilene, isopropenyl butaxydirnethylsilarie, and 
vinyltris{2-rnethoKyetnaxy) stene, etc. 

(b-2) Compound represented by the formula (18) described below, 

R 15 R w 

01,-c-tn-ai-Rl!. U8) 



(in the formuta. R 17 represents a d-usaikylene group or phenylene group, and R 14 . R 1S . R 16 and "a* are the same 
as in the above descriptions.) 

As such the monomer, there are enumerated, tor example, allyttrimethoxysllane, vinytdecyltrimetfxax ysian e, 
vinyloctyl trimethoxysiiane, vinylphenyttrimewoxysilane, vinyiphenyl dimethoxyrnethyteilane, vinylphenytmethoMy- 
cfimsthylsllane, Isopnopenytphenyl trimethoxysiiane, isopropenyiphenyl dtmethoxymethyteBane, and Isopropenyl. 
phenyl methoocydmriethyisilane, etc. 

<b-3) Compound represented by the formula (19) descrfoed betow 

CH 2 =C- COO- <CH 2 )r~Si- R*, 

(fci the formula, R 14 R 15 , R 1 * V, and V are the same as In the above descriptions.) 

As such the monomer, there are exemplified, for example, 2-(meth)acryk>xyetnyl trimethoxysiiane, 2- 
(meth)acryloxyethyl triethaxysilane, 3-{me1h)acryloxyprcpyi trimethoxysiiane. 3Kmeth)acryloxyprowl triethoxysi- 
lane, 3^meth)acr^axypropyl melhyldlmethaxysilajie, 3-(mem)acrylaxypropykfietr^^ and 3Kmeth)acrytaKy- 
propyl tri&(2-rne«hoxyethoxy)sitane. etc. 

(b-4) Compound represented by the formula (20) descrft>ed below, 

R 15 Ri 4 

I J I, (20) 

CH 2 = C- CH 2 - OCO-Ph-COO- (CH 2 ) r -Si- R 3 . a 



fn the formula. Ph represents a phenylene group, and R 14 R 15 . R 16 . "a", and V are the same as in the above 
descriptions.) 

As such the monomer, there are included, for example. 3^alry1caycart>ony^ tri- 
methoxysiiane, 3^-(allytoxycamoriyOphenylcarbom dlmethoxysllane, 3H2<eJry1axycarbony1)p^ 
bonytcxy]propytmethoxy dimethyisilane, 3-|2-(tsopropenylme^axycarbonyl) pheriytcarbor7toxy]propyl- 
triffiethoxysilane. 3^^isopropenyimethoxycarbonyl^ cfimethoxymethyteilane, and 3-p- 
(isopropenyinr^trxjxycarbonyl) phenyicarbonykwlprcpylmethoxydirre etc. 

(b-5) Compound represented by the formula (21) described below, 
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R ,s R* 

I ,» 1 16 (21) 

CH 2 =C-R 18 -NH - {CH 2 ),-Si-Rl e .» 

[hi the formula, R 1B represents a phenylane group or -Ph-CHj- (Ph represents a phenylene group), and R 14 . R 1 , 
R 16 , and "a" are the same as In the above descriptions.] 

As such the monomer, there are exemplified, tor example. 34viny^henyla^no)prcx^irrietrwxysilane. 3- 
(vinylphenylamino) propyttriethoxysilane. 3^viny1benzy»arrirx>)prop^ sitane, and 3-(vinyben- 

zylamino)propyltriethoxysilane. etc 

(b-6) Compound represented by the formula (22) described below. 

f I* ;s <»> 

CH 2 = C - Ph' CH 2 - NHCH z CK 2 NH - <CH 2 ) 3 - Si - Rj. t 

(in the formula. Ph represents a phenylene group, and R 14 . R 15 . R 16 . and "a" are the same as in the above descrip- 

tton ^s such the monomer, there are included, for example, 3^-<^viriylphenytm^ 
methoxysilane and 3^^Wsoprtx*enytphei^ tiiinethoxysiiane. etc. 

(b-7) Compound represented by the formula (23) described below, 

I % I l€ (23) 

fin the formula, R 14 , R 15 , R 16 , and "a" are the same as in the above descriptions.) 

As such the monomer, there are included, for example, 2-(viriylQxy)ethyttrimethoxysilane, 3-<vinytaxy)propy1 tri- 
methoxysilane, 4-{vmy!oxy)butyltriethoxysilane, and 2Hsoproperytoxy)etriy^ etc, 

0>8) Compound represented by the formula (24) described below, 

p IS pH 

' ,. ■ < 16 (24) 

CH 2 =C— R l9 -(CH 2 )r — Si — R^t, 

(in the formula, R 19 represents -CHjO- or -CHaOCO-, and R 1 * R 15 . R 16 . "a", and v are the same as in the above 

As such the monomer, there are included, for example, 3^a«ylc«y)propyttrin>ethQxysilane t I0^allylc*ycaroo- 
nyQdecy! tnmethoxysiiane. 3f*opropenylmelhyt^ and 10-(isopropyirr^cocycar^ 

nyOdecyftrimethaxysilane, etc. 

(b-9) Compound represented by the formula (25) described below, 
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CH 2 =C-C00-(CH 2 )r-O - (CH 2 ) q ~ Si - R 3 „ 



(25) 



(to the formula, "q" represents an integer of 1-12. and R 14 . R 18 . R 16 . "a" and r are the eame as In the above 
descriptions.) 

As such the monomer, there are enumerated, for example, 3i(meth)aaylQxyethoxy]lpro^ 
and 3^(merth)acry1oxyethaxy]^ etc. 

[0237] Further, the monomer having silyl group may be, for example, a compound having di vinyl group such as divi- 
nyldimethoxysilane. divinyldiethoxysilane, and cfivinyldi(p-methoxyethaxy)sflana The monomer having a silyl group 
may be employed solely or in combination of two or more kinds. A preferred monomer having a silyl group includes, for 
example, a vinyl-based monomer [particularly, a (meth)acrySo-based monomer] having an altaxysilyl group from a 
viewpoint of handling, economy, and weakness of tide reaction, etc. 

[0238] In the present Invention, although the above-described polymer may be constructed by the above-deacrfced 
monomer alone having a silyl group, It is usually constructed by the above-described monomer having a silyl group and 
a copdymerizaWe unsaturated monomer (copolymerizing components). Such the ^polymerizing components 
includes, for example, a (meih)acryiic-based monomer, aromatic vinyls, unsaturated caiboxyiie adds, vinyl esiers. 
vinyls containing halogens, vtnylethers (tor example, vinyl ethyl ether, etc). vinyikBtones (tor example, methytvinylketone. 
etc.). vinylheterocydic compounds (for example. N-vbiytjayrrolidone. an N-vinyl compound such as N-vinylimidazo4e and 
vinyl pirkSne, etc.), an olefimc monomer (for example, ethylene and propylene, etc.), and an ally! compound (tor exam- 
ple, an altyl ester such as ally! acetate, etc.), etc. The copolymerizing components may be employed solely or in com- 
bination of two or more kinds. The (meth)acryiic-based monomer which is the copolymerizing component includes, for 
example, a (meth)acrytate, (meth)acrytarrade6, and (nrieth)acrylonttrile, etc 

[0239] The (meth)acrylate includes, tor example, an alkyl(meth)acrylate [tor exairple, C 1 . 18 alkyl(meth)acrylates such 
as methyt(meth)acrylate, ethyt(meth)acrylate, propyKmeth)acrylate, isopropyi (math) acrytate, butyl (math) acrytate, 
isobutyl (meth)acrylate, ttajtyl (meth)acrylate, hexyl(meth)acrytate, octyKmethJacrylate, 2-ethylhexyKmeth)acrylate, 
and lauryl(meth)acrytate], a cycloalkyKmeth)acrylate [for example, cyclohexyKmeth)acrylate, eta.], an ajyl(nne!h)acr- 
ytate [for example, phenyl(meth)acrylatei etc.]. an aralkyl(meth)acrylate [for example, benzyl (meth)acrytata. etc.]. a 
hydroxya!ty(meth)aoylate [for example, hydroxy<^alky»(meth)acrylat« such as 24iydroxyethyl(rnelh)acrylat» and 
2-hydroxypropyl(meth)acrytate, etc]. glyddyi(meth)acrylate. a dlalkylamino-aB<yl(meth)acrylate (for example, a dKCi. 
4 aDcylamino-C M alkyl(meth)acryiat» such as 2Hflme1hylainino)ethy1(r^ and 2-(diethyl- 

amlno)ethyKmeth)acrylate), etc 

[0240] The (meth)acrylamides include, for example, (methjacrytamide, a hydroxyalkyi(mefr)acrylamide [tor example, 
an N-hydroxy-C^-4 alky!(meth)acrYlamide such as N-methyloKmeth)aco/lamWe]. an altaxyalkyl(n^)acrylamide ftx 
example, N^ydraxy-C^aJkoxy-C^ alty(meth)aCTylamides such as N-methoxymethyKmeth)acryiamide] 1 and cfiace- 
tone(meth)acrylamide, etc 

[0241] A preferred (meth)acrylc-based monomer includes, tor example, a (meth)acryiate [for example, a Ci. 
18 aJkyl(meth)acrytate, a hydroxy-C^alkyKmethJaaytate, glycidyl(nieth)acrylate, dl-C^ alkylamino-Cs. 
4 alkyKmeth)acrylate, etc] and (meth)acrytamldes ( etc A more preferred (meth)acrylic-based monomer includes a Ca. 
10 alkytacrylate. a C^methacrylate. a hydroxy-C^ alkyl(meth)acry»ate. tfycidyl(meth)acrylate, di C^aBcylamino-Ca^ 
alcyt(meth)acry1ate. 

[0242] The unsaturated carboxylic acids include, tor example, an unsaturated monocaibaxylic acid (tor example, an 
ethylene unsaturated monocaiboxylic acid such as (meth)acryite add and crotonfc add] and an unsaturated polyvalent 
carboxylic acid [tor example, an ethylenfc unsaturated polyvalent carboxylic acid such as maletc acid, fumaric acid, and 
itaconic acid, or an anhydride thereof (maletc anhydride, etc.) or esters (tor example, a monoalkyl eater of a Afunctional 
carboxylic add such as monomethylmaleate and monobutytmaleate. e*c.)], etc. A preferred unsaturated carboxylic acid 
includes, tor example, a monocarboxylic acid such as (meth)acrylic acid and a polyvalent carboxylic acid such as rnaleic 
acid, an anhydride thereof, or the esters. 

[0243] The aromatic vinyls include, for example, styrene, alpha-methytetyrene, and vinyl toluene, etc, and styrene is 
often employed. The vinyl esters include, tor example, vinyl acetate, vinyl propionate, and vinyl versate (VeoVa, etc), 
etc The vinyls containing halogens include, for example, vinyl chloride and vinylidene chloride, etc. 
[0244] Further, as oopolymerizable components, there may be employed, for example, a monomer containing silyl 
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group such as a compound flbr example. vinylbisCdirnethylaminoJmethylsilane. etc.] represented by formula (26); 

R« Ri* R M 
CH 2 = C- Si- (N-rf l )3.a < 26 > 

fln the formula. R 20 and R 21 , which may be identical ordHfarent. represent a C^oalkyl group. R 1 *. R 18 . and V are the 
r^^^^Sac^oxyJ^ne and ^(ac^methyteitene. etc] represented by formula 
(27). 



R IS R. 4 

16 I I 

CH 2 = C~ Si- 



(27) 



20 



On the formula. R 22 represents a C^acy. group. R" RlS ^£ 8 /^ a ? in *» ^ dwer * ,ion8 - ) - « nd 
a compound (Tor example, vinyltriphenoxyslsne, etc.] represented by formula (28), 



R" Ri 4 

I I 



30 



SO 



66 



CH 2 = C- Si-Rf.. < 28 > 

(in the formula. R 23 represents a C«. 10 arytacy group. R 14 . R 15 . and "a" are the same as in the above dea^ptione.). 

Tth e p^ s J^irwention. « copotyr^erizaWe componerrtB. usualy. there may be often e"*^^™"; 

^fivL^Ztv 90 to 105'Q or so such as me1hyKmeth)acrylate and styrene] and a soft monomer flor example, a 
^e?co^.^ 

aSto^'Q oTeo euch as a C, 10 alkylaorylate] in combination thereof. On the other hand, if a monomer ^component 
^ ex^^^^meth^e, etc.] containing an ZSSEXSSSl 
amino group is employed as a copotymerizabie component, a water-based resin composrbon can be obtwned without 

rS^'tThe case that a polymer is constructed using the monomer containing a silyl »^^ t |^° 1 ^^" 
™LJnT^ hart mcromer. soft monomer, and monomer component containing an tonic functional group), the 
^^S^SPSZSL components can be setected. for exempts, from the fol^ng range. 

(1) Monomers cortaining a silyl group 

[02471 0.05-30% by weig^^ 
weight] 

(2) CopolymerizaWe conponents 

[0248] 70-99-95% by weight [for example, 80-99.9% by weight preferably 85-99% by weight more preferably 90-98% 

Kf^e copolymer!*** conponents can be constructed by. tor example, the Wowing monomeiB (the hart mon- 
omer. soft monomer, and monomer component containing an ionic functional group). 

1) Hard monomer 

[0250] 10-90% by weight [for example, 15-89% by weight preferably 20-80% by weight more preteraWy 25-75% by 
weight particularly, 30-70% by weighq 
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2) soft monomer 

[0251] 1 0-90% by weight [for example, 15-85% by weight preferably 20-80% by weight, more preferably 25-75% by 
weight particularly. 30-70% by weight] 

5 

3) Monomer containing an ionic group 

[0252] 0-80% by weight [for example, 0-70% by weight, preferably 0-60% by weight more preferably 0-50% by wei^rt, 
particularly, 0-40% by weight] 

10 [0253] A preferred polymer in the present invention includes a polymer (an acrylic-based polymer) including at least 
one kind of an acrylic-based polymer as a constructing monomer <a monomer containing a silyl group and copolymer- 
izaMe components). 

[0254] A particularly preferred polymer is a copolymer containing a vinyl-based monomer having an alkoxysMyl group 
which is a constructing monomer and an acrylic-based monomer which is a copolymerizade component 

16 [0255] The polymers can be obtained by a usual method, for example, a solution polymerization, an emulsion polym- 
erization, a suspension polymerization, and a bulk polymerization, etc. The polymers are often obtained in a form d an 
aqueous solution and a water-based emulsion. Average particle diameter of polymer particles in the water-based emul- 
sion can be selected within a range inwhtti dispersion stability and adhesion are not deteriorated, for example, a range 
of 0.01-2 urn (for example, 0.01-1 jim), preferably 0.01-0.05 |tm, and more preferably 0.01-0.3 ym or so. 

20 [0256] As a method for obtaining the polymer (a thermoplastic resin) as an aqueous solution or a water-baaed emul- 
sion, there are exemplified, for example, a method (1) and a method (2). The method (1) includes a method (1-1) and 
a method (1-2). In the method (1 -1), there is dissolved or dispersed a polymer in which the vinyl-based monomer having 
a silyl group represented by the previously-described formula (1 3) is eopol ymerized with a oopGly-msrizaJds component 
having an ionic functional group such as carbaxyile group or amino group using an alkali (tor example, an akyl amine 

zs such as triethylarrtne. a eyefic amine such as morphdine, an al Hanoi amine such as triethanoiamine, pyridine, and 
ammonia, etc.), an acid [for example, an inorganic acid (for example, hydrochloric acid and sulfuric add, etc.), and an 
organic acid (for example, a carbcxytic add such as acetic acid and propionic acid, and sulfonic acid, etc.), and in the 
method (1-2), the polymer is dissolved or dispersed by an emuteiier. and the method <2) is an emulsion polymerization 
method, etc. 

90 [0257] In the above-described method (1-1) and the method (1-2). the polymer may be also prepared by a solution 
polymerization and, further, it may be also prepared by an emulsion polymerization, a suspension polymerization, and 
a bulk polymerization. His to be noted that the polymerization may be carried out batahwise or continuously. 
[0258] In the eolution polymerization, there is employed an organic solvent [for example, such as an alcohd (tor exam- 
ple, ©thand. isopropand, and butand. etc.). an aromatic hydrocarbon (for example, benzene, toluene, and xylene. 

as eta), an aliphatic hydrocarbon (for example, pentane, hexane, and heptane, etc), a cydoafiphatic hydrocarbon (for 
exanple. cydohaxane, etc.). an ester (for example, ethyl acetate and n-butyl acetate, etc), a ketone (tor example, ace- 
tone and methyl ethylketone, eta), and an ether (tor example, diethytether, cBoxane, and tetrahydrofran, ete.)]. The 
organic solvent may be employed eddy or in combination of two or more hinds. As the organic solvent, there may be 
usually errployed an alcohd such as isopropand, an aromatic hydrocarbon such as tduene, and a ketone such as 

40 methyl ethylketone, etc. 

[0259] Use amount of the organic solvent is not particularly limited, and H can be sdected from, for example, a range 
of total amount of the organic solvents/rnonomers=0.1/1 -5/*1 (weight ratio), and preferably 0.5/1 -2A1 (weight ratio) based 
on total amount of the monomers (the monomer having a sflyt group and the copolymer izade components). 
[02801 In the solution polymerization, although a polymerization may be initiated by irradiation of an electronic beam 

46 or an ultravidet ray and heating, it is often initialed using a polymerization initiator. As the polymerization initiator, there 
can be exerrplrfied. for example, an azo compound [for example, azobieieobutylnitrile. 2,2-azobis(2,4-dimethyrval»oni- 
triie. azobiscyano valeric acid. 2.2-azobis(2-armlinopropane) hydrochloride, 2^-azobis(2^arr^ir»propane)acetate 1 ], 
inorganic peroxides (for example, persulphates acid such as potassium persulphate, sodium persulphate, ammonium 
persulphate, and hydrogen peroxide), organic peroxides [for exarrpla, benzoyl peroxide, dKt-butyiperaxide, cumen 

oo hydroperoxide, di(2-ethoxyethyl)peroxydl<»rbonate)], and redox catalysts [tor example, sulphite or bisulfite (tor exam- 
ple, alkai metal salts and ammonium salts), a reducing agent such as L-ascorbfc add and elisorbic add, pereuJphatee 
acid (for exarrpfe, alkali metal salts and ammonium salts, eta), and a catalyst system composed of the combination of 
the peroxides]. The pdymerization initiator can be employed sddy or in combination of two or more kinds. 
[0261 ] Use amount of the polymerization initiator can be selected from, tor example, a range of 0.00 1 -20% by weight. 

SB and preferably 0.01 -1 0% by weight (for example, 0.1-10% by weight) or so based on total amount of the monomers (the 
monomer having a silyl group and the copdymerizade corrponents). 

[0262] Reaction temperature in the solution polymerization is, for example, 5O-150°C, and preferably 70-1 30*C or so. 
Further, reaction time of period is. tor example, 1-10 hours, and preferady 2-7 hours or so. It is to be noted that a ter- 
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ruination point of the polymerization can be identified by disappearance in the absorption (for example. 1648 cm ) by 
double bonds in infrared absorption spectra or a decrease of unreacted monomers using a gas chromatography. 
[02631 in emulsifying the polymer, there are employed an emulsifier. for example, an anionic surface active agent such 
as an alkyt sulphate, an alkyfaryl subhonate. an afcyi phosphate, or a fatty acid salt a catiorac surface actweagent 
such as an alkyl amine salt, an alkyl quaternary ammonium salt, a polyoxyethylene alkylarylether. a nontonc su ™™ 
such as a polyoxyethylene alkylether. or a pluronlc-type one. an amphoteric surface active agent such as a carboxyflc 
acid-type one (an amino acid-type one. beteine^ypeone) or a sulfonic acid-type one. H is to be noted that the emulsion 

may be pH-regutated by a pH regulator. 

[02641 in the case that the polymer contains a cationlc group such as a catlon-fcrmable group, amino group, and imwa 
group the polymer can be readily dissolved or emulsified because of an increase of hydropNIic property by the useof 
acids.' As such the acids, there can be exemplified, tor example, an inorganic acid (tor example. riydrochlorKacxlphos- 
Dhoric add. sulfuric add. and nitric add. etc) and an organic add [tor example, a saturated aliphatic rronocarboxyfic 
acid such as formic acid, acetic add. and propionic acid; a saturated aliphatic polycartxaylic add such asoxahcaod 
and arJpicacid; an unsaturated aliphatic monocarboxylic add such as (methjacrylicaad; an unsaturated ahptwita rsoly- 
carboxyiic acid such as maleic acid and Haconic add; and an aliphatic oxyearboxylic acid such as lactic acid and citric 

Qod ( ©tel. fc^fc 
[02651 In the case that the polymer contains an acidic group such as carboxylic group, the polymer can be readily 
dissolved or emulsified by the use of a basic compound. As such the basic compound, there can be included an organic 
basic material (tor example, an afcyl amine such as triethy amine, a cyclic amine such as morpholne. an altendamine 
such as Methanol amine, and pyridine, etc.) and an inorganic basic material (for example, ammonia and a hydroxide of 

an alkali metal, etc.). . , ... . « «, „ ,,,; l if l ..iin»ir 

[02661 Use amount of the acid can be selected from, for example, a range of total amount of the aaovcationic 

group=0.3/1 -1.5/1 (molar ratio) or so. 

[02671 Use amount of the basic material can be selected from, tor example, a range of total amount of the basic mate- 
» riaVaddic group-0.3/1-1.5/1 (molar ratio) or so. ^ . . 

[0268] The polymer obtained by solution polymerization can be emulsified under the presence or the absence of 

roSi? ftJcase that the polymer is dissolved or emulsified under the presence of organic solvents, a water-soluble 
organic solvent (for example, an alcohol such as isopropanoD is often employed as an organic solvent In the case that 
so the polymer was emulsified under the presence of organic sohrente. the organic solvent may be even removed by evap- 
oration, etc. after emulsifying, and an emulsion may also contain the organic solvent It is to be noted that *i the case 
that the organic solvent Is removed before emulaHylng the polymer, an organic solvent (a ketone such as methylethyl- 
ketone) having a low boiing point is occasionally employed. 

[02701 In the case that the polymer obtained by solution polymerization is emulsified under the presence of organic 
35 solvents, it can be emulsified by adding water after adding an additive (for example, an emulsifier, a pH regulator, and 
anadTetc.) to the organic solution containing the polymer. In the case. H is preferred to gradually add water by drop- 
ping Emulsifying is preferably carried out at a tow temperature, tor example, it can be selected from a range of not more 
than' 70"C (tor example. 5-70*C), and preferably not more than 50'C or so (tor example. 10-50'Q. 
[02711 After having emulsified by the addition of water, removal of the organic eofvente ie often carried out at, tor 
w example, not more than 80-C (for example. 5-80'C) and an ordinary or reduced pressure (for example. 0.0001 -1 normal 

[027a^rSer°ie emulsion polymerization of the monomers (the monomer having a silyl group arxicopolymerizable 
components) can be carried out according to usual emulsion polymerization methods and. tor example, Ihere can be 
applied a method of collectively feeding the monomers (tor example, a polymerization method by colle^veryteedtog 
45 the monomers to a water-based medium) and a method of monomer feeding (a polymerization method by adding the 
monomers to a water-based medium), etc. The monomers may be even employed as a pre-emutaon wnrch m in 
advance emulsified. In the preparation of the pre-emulsion. a pdymerizable emulsifier may be even employed as a 
copoiymerizable component, and may be ateo emulsified using an emulsifier. 

[02731 As a polymerization initiator to be employed in the emulsion polymerization, ihere can be employed a water- 
so soluble polymerization Initiator such as Inorganic peroxides (tor example, persutohates such as potassium persulphate, 
sodium persulphate, and ammonium persulphate, and hydrogen peroxide) in the above-described polymenzation mrti- 
ator for the solution polymerization, and may also be a water-soluble redox type polymerization initiator system. 
[02741 As the pdymerizable emulsifier. there can be employed a variety of usual emulsifiers for polymerization [tor 
example, an emulsifier having (methfallyl group and a (methtaikyl group which are a polymerizable functonal group 
sb and moreover, a quaternary ammonium salt and a tertiary amine salt a catonic group such as amino group, and imide 
group, and an anionic group such as a sulfonate and a carboxylate, or a nonionic group such as ethyleneexide groupl, 
etoUse amount of the polymerizable emuteiier can be selected from, tor example, a range of 0.1 -20% by weight and 
preferably 0.5-10% by weight or so based on total amount of the monomers. 
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[0275] As the emulsifier to be employed in the emulsion polymerization, there can be enumerated the emutsifiers 
which can be employed when emulsifying a polymer obtained by the pwiously^described solution polymerization. Fur- 
ther, in order to stabilize the emulsion polymerization, there may be even employed a protecting colloid agent (for exam- 
ple, a partial y-saponified polyvinytelcohol, a cartxjxymethyt cellulose, a methyl cellulose, a hydroxyethyi cellulose, and 
a hydraxypropyl cellulose, etc.). it is to be noted that pH may be regulated in the emulsion. 

HOSTS} It is to be noted that oondWons such as temperature, etc in the emulsion polymerization may be the same as 
in the previously-described solution polymerization. 

[0277] In order to control a molecular wei£fit of a polymer in the solution polymerization and the emulsion polymeri- 
zation, there may be errployed a chain transfer agent, tor example, an alcohol such as catechol or phenols, thiols, mer- 
captans (for exarrple, n-lauryi mercaptan. n-dodecyl mercaptan. t-dodecyi mercaptan. 3-meicaptopropyl 
trimetrtaxysilane, and 3-mercaptopropylmethyl cimethoxysiane, etc.). 

[0278] A weight average molecular weight (Mw) in the previously-described polymer is, for example, 100,000- 
8,000,000, preferably 200,000-7,000,000, and more preferably 300,000-5,000,000 or so. 

[0279] Further, a glass transition temperature (Tg) m the previously-described polymer is, tor example, -10 to 70*C, 
preferably -5 to 50°C, and more preferably 0 to 40°C or so. In the case that the glass transition temperature Is lees than 
-10°C. blocking is apt to be caused in a thermally-and pressure-sensitive adhesive sheet and. in exceeding 70°C. an 
adhesive property is apt to tower. 

[0280] In the thermally-and pressure-sensitive adhesive 3 of the present invention, the content ol the thermoplastic 
resin Is, tor exarrple, 15-200 parts by weight preferably 1 8-150 parts by welcfrt, and more preferably 20-100 parts by 
weight or so based on 100 parts by weight of the total amount of the solid piasticizer. In the case that the content of the 
thermoplastic resin is less than 15 parts by weight, a cohesive force towers, resulting In that a sufficient acftesive 
strength is not occasionally produced and, in the case of more than 200 parts by weight, sufficient tackiness is rnrt occa- 
sionally produced in heating. 

[0281 ] In the present invention, since the polymerizable unsaturated compound having a hydrotyzable sHyt group is 
employed as a monomer constructing the thermoplastic resin, a porymer having a high molecular weight is obtained by 
croeslinking, and rt is considered that a cohesive force becomes strong. For that reason, in the case that it is employed 
as a thermally-and pressure-sensitive adhesive, an adhesive force, a holding power, and a water resistance are remark- 
ably improved. 

(Solid ptasbcizar. etc) 

[0282] As the solid piasttcizer in the thermally-and pressure-sensitive adhesive 3 of the present Invention, there can 
be errptoyed the same solid piasticizer as in the previously-described thermoplastic resin ccnrposffion of the preeent 
invention. The solid piasticizer may be employed solely or in combination of two or more kinds. 
[0283] The thermally-and pressure-sensitive adhesive 3 of the present invention may optionally contain a tackif ier. As 
the tackffier to be employed, there can be employed the same ones as exemplified In the Item of the previously- 
described thermoplastic resin composition of the present invention. The tackrfier may be employed solely or in combi- 
nation of two or more kinds. The content of the taddfier is not particularly Imited. and rt can be appropriately selected 
according to the combination of the thermoplastic resin with the solid piasticizer. Usually, it is 10-600 parts by weight, 
preferably 20-500 parts by weight based on 100 parts by weight of the thermoplastic resin. 

[0284] In the thermalry-and pressure-sensitive adhesive 3 of the present invention, in addition to the tackifier, there 
may be added, for example, an auxiliary tor f im-forming. a defoarrting agent, a coatatoifity inrproring agent a thickener, 
a lubricant, a stabilizer (an antioxidant, an ultraviolet ray absorbent, and a thermal stabilizer, etc), an anti -electrostatic 
agent, and a anti-blocking agent (Inorganic particles and organic particles) within a range In which properties are not 
deteriorated. As the auxiliary for film-forming, there can be errptoyed the above-exemplified compounds. 
[028$] The thermaly-and pressure-sensitive adhesive 3 of the present invention can be employed in the form of the 
absence of solvents, and it can be also employed as a solution of an organic solvent or a water-based composition. 
[0286] The water-based corrposition can be prepared by usual methods, tor exarrple. the methods shown in the item 
of the previously-descried thermaly-and pressure-sensitive adhesive 2. 

[0287] Average particle diameter of the solid piasticizer in emulsion in the water-based composition is preferably 0.5- 
20 jim, and more preferably 1-15 pm or so. In the case that the average particle diameter Is less than 0.5 um, it is afraid 
that blocking resistance lowers, and productivity lowers because a long time of period for crushing is required. In the 
case that the average particle diameter exceeds 20 urn. it is afraid that a coating surface becomes roughened, and a 
quality is lowered in a label. 

[0288] By coating the thermally-and pressure-sensitive adhesive 3 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pressurs-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
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pressure-sensitive adhesive 1- Q ^ rv _-_,.„ 

[02891 in the thermally- and pressure-eeneitive adhesive 3 of the present tvention and the **™f^™£*™* 
KL adhesive sheet obtained therefrom an adhesive strength and holding power are excellent, and a high water 
resistance is shown by using the polymer of the monomer having a hydrolyzable sityl group. 

[Thermally-and pressure-sensitive adhesive 4] 

[0290] The thermally-and pressure-sensitive adhesive 4 of the present invention contains a thermoplastic rash which 
is a binder resin, and a solid plasfieizer. 

(Thermoplastic resin) 

r0291l As the thermoplastic reshi, there can be employed the thermoplastic resin which is exemplified inthe item of 
KLo^yi«£££ WmoptoW resin composition of the present invention. A preferred thermoplastc res.n is 

described thermoplastic resin ranges in 100.0O0-5OO.Ou0. The weight ^^^'^^^^ 
Mv 120 000-400 000 and more preferably 150,000-300,000 or bo. In the case that thaweight average motecutarwaght 
?S?e^^S.uS in the LrrnopLtJc resin, an adhesive strength Is tower, and peeling to caus^ byon^ptac- 
Sno^TthVcasa that the weight average molecular weight (Mw) exceeds 500.000 in the thermoplastic ree.n. an 
arthBdva strenoth becomes too high, and It becomes Incapable of peeling by oniy hands. 

w?ght^erage modular weight in the thermoplastic resin can be adjusted by. for example, the adoption 
oVadhair STsfer agentAs the chain transfer agent there can be exemplified, for example, an aleohot su* im cats- 
c^^pCo^STand mercaptans (for example. rHaury. mercaptan. nortec* mercap^ . ^ t^ecyl mer- 
SSi e^^VurSer. the weignta^rage molecular weight in the thermoplastic resin can be also by rther 

u^mettodj^ example, by appropriately selecting reaction conditions such as • P*™***™ W * 
££. reac^tempenZe. reaction time of period, and a method tor feeding mor^mers eta "PjJ^SELn of 
[0294] Glass transition temperature (Tg) in the thermoplastic resin can be app^^ely selected mcons^^ 
theidnd of materials to be stuck within a range in which there are not deteriorated an adhesive property and an an* 
h^£* to^S the SseSt apressunMsnsltivs adhesive sheet is prepared. R is usually -10 to 70-C or so. pref- 
^^^S^s^^P^Soto 40-C or so. in the case that the glass transition temperature is less than - 
1 0^bfo^ apfto^causS ,n the case that a pressure-sensitive adhesive sheet is prepared and. In the case of 

exceeding 70*C, an adhesive property ia apt to be towered. , , „_ „ ,,,■.■■}> 

[0295] In the thermally-and pressure^ensitive adhesive 4 of the present invertoon, the tx >^^^^^ 
Si. for example. 15-200 parts by weight. prefereWy 18-150 parts by ^^^J^S^^S^ 
weight or so based on 100 parts by weight of the solid plaster, m ^f^^^^^fj^^^^. 
te ifiU than 15 Darts by weioht, a cohesive force towers, resulting in that a sufficient adhe&ve strength is not occasion 
1SZ££ \SX urease of more than 200 parts by weight, a sufficient adhesive power is not oocasxxiaBy pro- 

SSSl in AnSod tor preparing the thermoplastic resin is not particularly limited, and there can be employed usual 
Sds, t^.7a sSon polymer^ation. an emulsion polymerization, "suspension l"*"™^^^ 
P^^cHc It is to be noted that a polymerizatton may be any cm of a >>«£^^"* ™ e 
mootastic resin is often obtained in a mode of a water-based mixture such as a water-based a™ 1 *** 1 - 
S Average panScfe diameter of the thermoplastic resin in the water-based ^^^^^^ 
a^sferab^ 0 0l5 uin or so. As a method tor obtaining the previously-described thermic resin as a water- 
bated enXS* m are enumerated, tor example, a method in which a polymer obtained by a ^ut^pdyrnenza- 
ti^cTetnuteified and dispersed using an emubrfier and a method in which monomers are subjected to an emul- 

S'TSSSTfor the solution polymerization, a method tor emulsifying the polymer obtained ^e solution r^ym- 
, Son e^eniiston polymKton method are identical to the case in the prevlousfy^eecrtoed thermally-and 
pressure-sensitive adhesive 3 of the present invention. 

(Solid plastkser. etc.) 
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[02991 As the solid ptosttcizer to be employed in the present invention. H it is melted by heating and it can producea 
adhesive property by plasticizing the thermoplastic resin. » can be ^^-^^ 
cto^xyl phthatete is often employed. As the solid plasfieizer to be employed, there can be employed thesamesoM 
SasS^rS. previouslySescrtoed thermoplastic resin composition of the present invention. The scW plasticzer 
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may be employed solely or in combination of two or more Wncte. 

[0300] The thermal ty-and pressure-sensitive adhesive 4 of the present invention may optionaDy contain a tackifier. As 
the tackifier to be employed, there can be employed the same ones as exemplified in the item of the previously- 
descrtoed thermoplastic resin composition of the present invention. The tackifier may be employed solely or in combi- 
nation of two or more kinds. Tne content of the taddfier is not particularly imited. and rt can be appropriately selected 
according to a combination of the thermoplastic resin with the solid plastldzer. Usually, It is 3-200 parts by weight pref- 
erably 5-100 parts by weight based on 100 parts by weight of the solid piasttdrer. ■ 
[0301 j in the thermally-and pressure-sensitive adhesive 4 of the present Invention, In addition to the tackifier, there 
may be added, for example, an auxiliary tor f Im-torming, a detoaming agent, a coatabiDty inproving agent, a t hickener, 
a lubricant a stabilizer (an antioxidant, an ultraviolet ray absorbent and a thermal stabilizer, etc.), an anti-electrostatic 
agent and a anti-blocking agent (inorganic particles and organic particles) within a range m which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the prevtously-exempiified corrpounds. 
[0302] The thermaly-and pressure-sensitive adhesive 4 of the present invention can be employed In thefwrn of the 
absence of solvents, and It can be also er^ 

[Q303] The water-based conposition can be prepared by usual methods, tor example, the methods shown in the item 
of the previousfy-descrtoed thermaly and pressure-sensitive adhesive 2. 

[0304] ft is to be noted that a dispersant tor dispersing the thermoplastic resin is not particularly United, and there can 
be enployed any one of an anion-based and nonion-based dispersant which are conventionally pubidy-taiown. As the 
anton-based dispersant there can be enumerated carbaxylates, sulphates, sutphonates, and phosphates, etc., and a 
carboxylic ammonium salt la preferred. As the nonion-based dispersant there can be enumerated a polyethyleneglycol 
type one and a polyvalent alcohol type one, eta A< . 
HBO*] Average particle diameter of the solid plasticizer in emulsion in the water-based composition is preferably 0.5- 
20 am and more preferably 1-15 am or sa in the case thai the average particle diameter islsssthsn 0.5 jim. it ss afraid 
that blocking resistance lowers, and productivity lowers because a long time of period for crushing is required. In the 
case that the average particle am 

quality is lowered in a label. . 
[0306] By coating the thermally-and pressure-sensitive adhesive 4 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is termed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method tor forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
pressure-sensitive adhesive 1. 

[03071 In the thermally- and pressure-sensitive adhesive 4 of the present Invention and the thermally- and pressure- 
eensitlve adhesive sheet obtained therefrom, since the weight average molecular weight In the thermoplaaticreB&i 
ranges in a specified scope, if the sheet is stuck to a material to be stuck, a practicaly sufficient adhesive strength can 
be obtained and, moreover, the sheet can be readSy stripped ardrernoved by hands w^ 
and a water-soluble solvent 

[0308] For that reason, it can be preferably employed tor bottles for beer which are repeatedly used by recollecting 
and PET bottles which are recycled asa resource. 

[Thermally-and pressure-sensitive adhesive 5] 

[0309] The water-based thermally- and pressure-sensitive adhesive (thermally- and pressure-sensitive adhesive 5) 
of the present invention contains a thermoplastic resin, a tackifier, and a solid plasticizer, and It Is characterized in that 
a decfine of a melting point is less than 3*C in the solid plasticizer in the thermaly-and pressure-sensitive adhesive layer 
which is formed by heating the previously-descrtoed water-based thermally-and pressure-sensitive adhesive at 40«C 
for 2 minutes on a base material sheet conrpared to a melting point of the solid plasticizer. 

[031 01 His to be noted that the melting point of the solid plasticizer in the thermally- and pressure-sensitive adhesive 
layer" means a melting point of the solid plasticizer alone which is measured from an absorption peak in a differential 
scanning calorimetric analysis. As described above, capability of measuring the melting point of the solid plasticizer 
atone In the thermally-and pressure-sensitive adhesive layer depends upon that the solid plasticizer Is not mlsclble with 
other components in the thermally-and pressure-sensitive adhesive sheet which is obtained by drying after coating the 
water-based thermally- and pressure-sensitive adhesive of the present invention on at least one surface of a base 

material, and the sold plasticizer exists as fine particles. 

[0311] As the thermoplastic resin to be employed as a binder resin in the present invention, there can be employed 
the thermoplastic resin exemplified in the item of the previously-descrtoed thermoplastic resin composition of the 
present invention. The thermoplastic resin may be employed in combination of two or more kinds. Of the previously- 
described thermoplastic resin, an acrylic-based polymer is prefened from a viewpoint that the decfine of a melting point 
is less than 3°C ri the solid plasticizer in the thermally-and pressure-sensitive adhesive layer. 
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[03121 As described hereinabove, it is considered thai the solid plasticizer in the present invention is not almost iras- 
cible with the thermoplastic resin and tackHier. and it is dispersed as fine particles in the thermally-and pressure-sensi- 
tive adhesive layer. 

[0313] The solid plasticizer of a particle state becomes misdWe with the thermoplastic resin and tackifier by healing 
5 the thermally-and pressure-sensitive adhesive layer, and tackiness is produced by melting thereof. As 6uch the sold 
plasticizer, usually, dicyclohexyl phthalate Is often employed. As other solid ptestidzers to be employed, there are exem- 
plified the same solid plasticazers as employed in the previously-described thermoplastic resin composition of the 
present invention. The solid plasticizer may be employed solely or In combination of two or more kinds. 
[03141 *me content of the solid plasticizer is decided so that a dedine of a melting point becomes lees than 3*C in the 
to solid plasticizer in the thermally- and pressure-sensitive adhesive layer, and it is usualy 30-1 .000 parts by weight or so. 
and preferably 100-1 .000 parts by weight or so based on 100 parts by weight of the thermoplastic resin. More prefera- 
bly, it is 150-900 parts by weight and particularly, H is 200-800 parts by weight 

[031 5] In the case that the content of the solid plasticizer is less than 30 parts by weight a sufficient pressure sensitive 
adhesive property is not occasionally produced in heating and, in the case of more than 1 ,000 parte by weight a cohe- 

16 srve force lowers, art a sufficient adhesive strength is not occasionally produced. 

[031 6] As the tackifier to be employed in the present invention, there are employed the same tackifier exemplified in 
the item of the previously-described thermoplastic resin composition of the present invention. The tackifier may be also 
employed in conization of two or more kinds. The content of the tackifier is not particularly limited, and it is decided 
so that a declne of a melting point becomes less than 3*C In the solid plasticizer in the thermally- and pressure-sensl- 

20 thre adhesive layer. It can be appropriately selected according to the combination off the thermoplastic resin with the 
solid plasticizer. m gener*. the content of the tackifier Is 10-600 parts by weight or so, and preferably 20-500 parts by 
weight or so based on 100 parts by weight of the thermoplastic resin. 

[03171 In the thermaly-and pressure-sensitive adhesive 5 of the present invention, in addition to the tacWier, there 
may be added, 1or example, an auxiiary for film-forming, a defoaming agent a coatability improving agent, a thickener, 
25 a lubricant a stabilizer (an antioxidant an ultraviolet ray absorbent, and a thermal stabilizer, etc.). an anti-electrostatic 
agent and an anti-blocking agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary tor film-forming, there can be employed the previously-exemplified compounds. 
[0318] The water-based thermally-and pressure-sensitive adhesive (a water-based composition) of the present inven- 
tion can be prepared according to usual methods, for example, the methods for the preparation of the water-based corn- 
so position shown in the item off the thermoplastic resin composition off the present invention. Further, a dispersant to be 
employed at that time can be employed the drspereant exemplified in the same Hem. 

[031 9] Average particle diameter of the solid plasticizer in emulsion (a water-based composition) In the water-based 
emulsion range* in preferably 1 -1 0 pm from a viewpoint that the decline of a melting point is lees than 3°C in the solid 
plasticizer in the thermally-and pressure-sensitive adhesive layer. In the case that the average particle diameter is less 
35 than 1 jun, the difference of a melting point is apt to become not less than 3 # C, and an anti-blocking property becomes 
poor in the thermally- and pressure-sensitive adhesive sheet obtained. Further, it is afraid that productivity lowers 
because off requiring a long time of period for crushing the solid plasticizer. In the case that the average particle diam- 
eter exceeds 10 nm, a coating surface becomes roughened, and quality lowers in a label. 

[03201 By coating the thermally-and pressure-sensitive adhesive 5 of the present invention on at least one surface off 
40 a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-desaibed thermally-and 
pressure-sensitive adhesive 1. 

[0321 ] As described hereinabove, in the water-based thermally- and pressure-sensitive adhesive of the present inven- 
45 ton, the difference of a melting point is adjusted so as to become less than 3*C in the solid plasticizer in the thermally- 
and pressure-sensitive adhesive layer which is formed by heating the thermally-and pressure-sensitive adhesive on a 
base sheet at 40°C for 2 minutes. In the case that the difference of a melting point is not less than 3»a an anti-btecWng 
property becomes poor in the thermaly- and pressure-sensitive adhesive sheet and sheets themselves are unprefer- 
ab i y stuck each other in storage at a high temperature. It is to be noted that it is considered that as described hereJn- 
50 above, such the dedine In a melting point is caused because of a state In which a surface portion of the sdW plasticizer 
which exists as particles in the thermally- and pressure-sensitive adhesive becomes misctole with the thermoplastic 
resin and the solid plasticizer which exist around the surface portion. 

[0322] The above-described level of a decline in a melting point can be controlled by selecting the kind and the 
amount of the thermoplastic resin, the kind and the amount of the solid plasticizer, the kind and the amount of the tack- 
65 ifier, and the combination and amount ratio of the thermoplastic resin with the solid plasticizer. etc. 

[0323] In the thermaly- and pressure-sensitive adhesive sheet obtained by the thermally- and pressure-sensitive 
adhesive of the present invention, since the decline off a melting point is set up in lees than 3 # C in the solid plasticizer 
in the thermally- and pressure-sensitive adhesive layer, the thermoplastic resin is not plasticized by melting off the solid 
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plasticizer even at a relatively high storage temperature in the summer season and. accordingly, tackiness is not fin- 
ished to be produced thereby, 

[0324] Accordingly, there can be provided a thermally- and pressure-sensitive adhesive sheet having an excellent 
arrti -blocking property by the present invention. 

[Thermally- and pressure-sensitive adhesive sheet 2] 

[0325] The thermally- and pressure-sensitive adhesive sheet 2 of the present invention is obtained by forming the 
thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier, and a solid piastkazer on 
at least one surface of a base material sheet and it is characterized in thai an adhesive strength when being stuck to 
a body to be stuck after producing tackiness by heating the thermally- and pressure-sensitive adhesive sheet is from 
1 00 gf /25mm to 600 gf/25mm at a period of 6 months-lapse. 

[0326] Herein, the adhesive strength is shown by "gt/25mm\ and it means a tensile force represented by the unit of 
gram which requires for stripping the thermally- and pressure-sensitive adhesive sheet having the width of 25 mm stuck 
by loading the weight of 2 kg from a body to be stuck at a tensile speed of 300 mm/minute and a stripping angle of 1 80*. 
[0327] As the thermoplastic resin to be employed as a bi nder rem in the present invention, there can be employed 
the thermoplastic resin exemplified in the item of the previously-described thermoplastic resin composition of the 
present invention. The thermoplastic resin may be employed in combination of two or more kinds. Of the previously- 
described thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that an adhesive strength 
becomes from 100 gf/25mm to 600 gf/25mm at a period of 6 months-lapse after sticking of a thermally- end pressure- 
sensitive adhesive sheet. 

[0328] As the solid plasticizer to be employed in the present invention, it is melted by heating and it can produce tack- 
iness by piasiiciz ing the thermoplastic resin and. usuaiiy, cfieydohexyi phihaiaie is often enrpJoyed. As the sc&d piasti- 
cteer to be errptoyed. there can be employed the same solid piastkazer as in the previousiy-descrtoed thermoplastic 
resin composition of the present invention. The solid plasticizer may be enrptoyed solely or in combination of two or 
more kinds. 

[0329] The content of the solid plasticizer is decided so that an adhesive strength after sticking the thermally- and 
pressure-sensitive adhesive sheet is from 1 00 gf/25mm to 600 gf/25mm at a period of 6 months-lapse, and it is usually 
30-1 ,000 parts by weight or so. and preferably 100-1 .000 parts by weight or so based on 100 parts by weight of the ther- 
moplastic resin. More preferably, it is 1 50-900 parts by weight, and particularly, it is 200-600 parts by weight. In the case 
that the content of the solid plasticizer is less than 30 parts by weight, sufficient tackiness is not occasionally produced 
in heating and, in the case of more than 1,000 parts by weight, a cohesive force lowers, and a sufficient adhesive 
strength is not occasionally produced. 

[0330] In the present invention, the thermally- and pressure-sensitive adhesive layer by which the thermally- and pres- 
sure-sensitive adhesive sheet 2 is constructed contains a tacWfier. 

[0331 ] As the tacWfier to be employed, there are employed, for example, the same tacWfier exemplified in the Rem of 
the previously-described thermoplastic resin composition of the present Invention. The tackfller may be also employed 
in corrtrtnaflon of two or more kinds. The content of the tacWf ler is not particularly limited, and it is decided so that an 
adhesive strength after sticking the thermally- and pressure-sensitive adhesive sheet is from 100 gt/25mm to 600 
gi/25mm at a period of 6 months-lapse. It can be appropriately selected according to the combination of the thermo- 
plastic resin with the so6d pl a st ic i ze r. 

[0332] In general, the content of the tacWfier is 1 0-600 parts by weight or sa and preferably 20-500 parts by weight 
or so based on 100 parts by weight of the thermoplastic resin. 

[0333] in the thermaly- and pressure-sensitive adhesive layer which constructs the thermally- and pressure-sensitive 
adhesive sheet 2 of the present invention, in addition to the tacWfier, there may be added, for example, an auxiliary for 
film^orming, a defoaming agent, an agent for improving coatability, a thickener, a lubricant a stabilizer (an antioxidant 
an ultraviolet ray absorbent and a thermal stabilizer, etc.). an anti -electrostatic agent and a anti-blocWng agent (inor- 
ganic particles and organic particles) within a range in which properties are not deteriorated. 
[0334] As the auxiliary for film-forming, there can be employed the previously-exemplified compounds. 
[0335] The thermally- and pressure-sensitive adhesive sheet 2 of the present invention can be obtained by, lor exam- 
ple, coating a water-based dispersion in which cornponents (the thermoplastic resin, etc) constructing the above- 
described thermally- and pressure-sensitive adhesive layer are dispersed in water using a dtepersant onto a base 
sheet followed by being dried. The cfispersant to be errployed for preparing the water-based dispersion is not particu- 
larly limited and, for example, there can be employed the dispersant employed in the method lor the preparation of the 
water-based composition shown in the item of the previously-described thermoplastic resin composition of the present 
invention. As a method for dispersing into water, there can be also employed the method shown in the same item. 
[0336] Average particle diameter of the solid plasticizer in emulsion in the water-based dispersion is preferably 0.5- 
20 urn, and more preferably 1 - 1 5 jim or so. In the case that the average particle diameter is less than 0.5 Jim, it is afraid 
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thai a blocking is occasionally caused which is a phenomenon sticking each other when the thenrdty- and pressure- 
sensitive adhesive sheet is stored at a high temperature, and productivity towers because a long time ot penodfor 
cSSS ofl^didplasticlzer is required. In the case that the average particle diameter exceeds 20 urn. it is afraid 
that a coating surface becomes roughened, and a quality is lowered in a label. 

roasn The thermally- and pressure-sensitive adhesive layer in the thermal/- and pressure-sensitive adhesive sheet 
Ke p^nt3l^can be formed by coating the thermally- and pressue-sensitive adhesive on at least one sur- 

JSS 8 TmeSStr forming the thermally- and pressure-sensitive adhesKre layer, and the baas ^ materW to be 
amptoyed are the same as in the case of the previouely-described thenmlly- and P^^^^=*^J_ 
[0 339j as described hereinabove, in the thermally- and pressure-sensnve adhesive sheet 2 of the presort irivertoon. 
there is formed the thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tachitier ana a 
sTw pTasSor^at toast one surface of a base material sheet and an adhesive force is cortroBed so that ar, adhesive 
sfrenSh when being stu* to a body to be stuck after manifestation of tackiness by heating the thermally- and pressure- 
SSte adresTsrSVs from ! 00 gf/25mm to 600 gf/25mm at a period of 6 mc^tepee. Injhe case that the adhe- 
rfoTce m a p^iod of 6 months-lapse from sticking * less than 100 *>^*«* is * ^ 

that the thermaHy. end pressure^ensitive adhesive sheet is peeled until glass b^esandPET ^a^exh^edm 
a shop window or during being exhibited. Further, in the case that the adhesive force at a penodof 6 ■rx^-lapsefrom 
sti^^xceedsWO gf/25mm, it is not possible to strip the sheet, resulting in that there are obstructed the reuse ofthe 
bottlesand recycling of the PET bottles. It Is to be noted that a reason that a judgement on an adl^lv^to^ Is given 
aTSe p^toSrt Vmontha after sticking depends upon that contents filled up in the bottles and the PET bottles are 

[S5 M TTa^a h torctSn be oontroled by selecting the kirxt and the amount of the thermcpiasticresin, the tend 
and the amount of the solid plastictzer. the kind and the amount of the teckifier. and the combination and amount ratio 
of the thermoolastic resin wHh the solid ptastidzer. etc. 

mSl WTe case that the thermally- and pressure-sensitive ac*estve sheet 2 of the present « 
Sy {, be eto*atter manifestation of tackiness by heating, since it has the adhesive force ranging in 100 gt/25mm to 
600 of/25mm at a period of 6 months-lapse after sticking, it can be readiy strpped. 

^fWeovertne sheet can be readily stripped and removed without using boaed water aeam ^ -^SS 
ubto solvent and ft can be preferably employed tor bottles for beer which are repeatedly isedaiid for PET bottieswtech 
are recycled as a resource. 

[Thermally-and pressure-sensitive adhesive sheet 3] 

rosaai The thermalv- and pressure-sensitive adhesive sheet 3 of the present invention is obtained by forming the 
Semllly- and presstre-sensftive adhesive layer containing a thermoplastic resin. atacWfier. and a solid Ptestozer on 
a^^ one suSc^Ta base material sheet and it is characterized in that a coating amount of the Ihermally- and pres- 
su^ne^a*esive is less than 5 g/rn*, and an adhesive strength when being stuck to a body tobe ^ 
^a^TtacwLs by heating the themialy-and pressure-sensitive adhesive sheet is not less than ^00 gt^Smrn. 
rS^HeSS. the adhesive strength is shown by -gWSmnV, and H means a tensile force representee I by Jha urttof 
gram which requires tor stripping thethermaly- and pressure-sensitive adhesive sheet having the* width ^f^m stock 
bXdnTthTweight of "kgfrorn a body to be stock at a tensile speed of 300 mrrVminute and a ^WW^onxr. 
ro3451 As the thermoplastic resin emptoyed as a binder resin in the present invention, there can be employed the Iher- 
moptestic resin exemplified in the item of the previously-described thermoplastic resin ^position ^^^mven- 
thermoplastic resin may be employed in combination of two or more kinds. Of the prevtouety-descrfced 

pr«3Uensitive adhesive is less than 5 g/m*. and an adhesive strength when eto*toa ^! 0 ^« 
manifestation of tackiness by heating the thermally- and pressure-sensitive adhesnre sheet is not tees than 100 

XmST as the solid ptastidzer to be employed in the present invention, it is melted by heating and ft can generate a 
, pressure-sensitive adh^lve^perty by piasticizing the then^cplasticr^n, ^^^^^^^^ 
Sohexyl phthatote is often employed. Ae the solid ptastidzer to be employed them «n be^toyed M >J*™*** 
plastidzeras in the previouslyKiescribed thermoplastic resin composrtwn of the present .nventon. The solid plasticzer 
mav be emoioved solely or in combination of two or more kinds. 

JX* Tne Sent ot the solid plasticzer is decked so that a coating amour* of*e *^^^^[ f t^^ 
5 adhesive is less than 5 g/m 2 , and an adhesive strength when being stock to a body to be stock after rnan.festet.on of 
tackiness bv heating the thermally- and pressure-sensitive adhesive sheet is not less than 100 gf/25mm. and it is usu- 
a^3^oS p^ wd^el and £eW 100-1 .000 partebyv*iflhtoreoba^on1C<)p«rtebyw^ofth, 
thermoplastic ,Bsin.More preferably, it is 150-900 parts by weight and particularly, it is 200-800 parts by weight. 
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[0348] In the case that the content of the solid plastidzer is less than 30 parts by weight sufficient tackiness is not 
occasionally produced in healing and, in the case of more than 1.000 parts by weight a cohesive force towers, and a 
sufficient adhesive strength is not occasionally produced. 

[0349] In the thermally- and pressure-sensitive adhesive layer by which the thermally- and pressure-sensitive adhe- 
5 sive sheet 3 is constructed in the present invention, a tackifier is contained. As the tackifier to be employed, there can 
be employed, for example, ones exemplified In the Hem of the previously-described thermoplastic resin composition of 
the present invention. The tackif ier may be employed in combination of two or more lends. The content of the tacWRer 
is not particularly limited, and ft Is decided so that a coating amount of the thermaBy- and pressure-sensitive adhesive 
is less than 5 g/m 2 , and an adhesive strength when being stuck to a body to be duck after manifestation of by heating 
io the thermally and pressure-sensitive adhesive sheet becomes not less than 100 gf/25mm. It can be selected by appro- 
priately selecting corresponding to the combination of the thermoplastic resin with the solid plastidzer. 
[0350] in general, it is 1 0-600 parts by weight or so^ and preferably 20 -500 parts by weight or so based on 1 00 parts 
by weight ol the thermoplastic resin. 

[0351] in the thermaiy- and pressure-sensitive adhesive layer which constructs the thermally- and pressure-sensitive 

16 adhesive sheet 3 of the present invention, in addition to the tackifier, there may be added, for example, an auxiBary tor 
film-forrring, a defoaming agent, an agent for improving coatabtlity. a thickBner, a lubricant a stabilizer (an antioxidant 
an ultraviolet ray absorbent and a thermal stabifizer, etc.), an anti-electrostatic agent, and a anti-blocking agent fjnor- 
garde parti des and organic particles) within a range in which properties are not deteriorated. 
[0352] As the fOrrHDrming auxiliary, there can be employed the previously-exemplified compounds. 

20 [0353] The thermally-and pressure-sensitive adhesive sheet 3 of the present invention can be obtained by, tor exam- 
ple, coating a water-based dispersion in which components (the thermoplastic resin, etc.) constructing the previously- 
described thermally- and pressure-sensitive acfliesive layer are dispersed in water using a dspersant onto a base 
sheet followed by being dried. Tne dfepersani to be errpioyed for preparing me water-based dispersion is not parties 
terry limited and. for exampl e, there can be employed the tfspersant employed in the method lor the preparation of the 

25 water-based corrposrtion shown in the item of the previously-described thermoplastic resin composition of the present 
invention. As a method for dispersing into water, there can be also employed the method shown in the same item. 
[0354] Average particle diameter of the solid plastidzer in the water-based dispersion is preferably 0.5-20 >uix and 
more preferably 1-1 5 ion or so. In the case that the average partide diameter « less than 0.5 ^im, it is afraid thai a block- 
ing is occasionally caused, and productivity lowers because a long time of period for crushing ol the solid plastidzer is 

$o required. In the case that the average particle diameter exceeds 20 |im, it is afraid that a coating surface becomese 
roughened, and a quality is lowered in a label. 

[0355J The thermally- and pressure-sensitive adhesive layer In the thermally- and pressure-sensitive adhesive sheet 
3 of the present invention can be formed by coating a thermally- and pressure-sensitive ariheaive on at least one sur- 
face of a base material. A method for forming the pressure-sensitive adhesive layer, and the base material to be 

ae employed are the same as in the case of the previously-described thermaiy- and pressure-sensitive adhesive 1. 

[0356] As described hereinabove, in the thermally- and pressure-sensitive adhesive sheet 3 of the present invention, 
there is formed the thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackifier, and a 
solid plastidzer on at least one surface of a base material sheet and an adhesive force is corrtroled so that a coating 
amount of the thermally- and pressure-sensitive adhesive Is less than 5 g/m 2 . and an adhesive strength when being 

40 stuck to a body to be stuck after manifestatkxi of te gU25mm. In the case 

that the coating amount ol the thermally- and pressure-sensitive adhesive is not less than 5 g/m 2 , a longtime is required 
for drying, and a coating speed cannot become unpreferabry increased. Further, a lower fimit of a coating amount of the 
thermally- and pressure-sensitive adhesive, as described hereinafter, if an adhesive strength when being stuck to a 
body to be stuck after manifestation of tackiness by heating the thermally-and pressure-sensitive adhesive sheet is not 

46 less than 100 gf/25mm, is not particularly limited. In general, it ia not less than 2 gArr 2 . 

[0357] still further, in the case that the adhesive strength when being stuck to a body to be stuck after manifestation 
of tackiness by heating the thermally- and pressure-sensitive actiesive sheet is less than 100 gf/25mm, the pressure- 
sensitive adhesive sheet is apt to become readily peeled and, particularly, in the case that the adhesive strength at 5 
minutes-lapse after sticking is less than 100 gf/25mm, the thermally- and pressure-sensitive adhesive sheet is unpref- 

so eraHy apt to become peeled In a stage for filling Into bottles and PET bottles and a stage for wrapping thereof. 

[0358] When tackiness is produced by heating the thermally- and pressure-sensitive adhesive sheet, a maximum limit 
of the adhesive strength is not particularly limited if the coating amount of the thermally and pressure-sensitive adhe- 
sive is less than 5 g/rr? as described hereinabove, and it is preferred in less than 600 gffcSmm from a viewpoint of being 
capable of stripping in future days. 

65 [0359] The adhesive strength can be controlled by selecting the Wnd and the amount of the thermoplastic resin, the 
kind and the amount of the sold plastidzer, the kind and the amount of the tackifier, and the combination and amount 
ratio of the thermoplastic resin with the solid plastidzer, etc 

[0380] in the thermally- and pressure-sensitive adhesive sheet 3 of the present invention, since the coating amount 
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of the thermally-and pressure-sensitive adhesive is less than 5 g/m 2 . and an adhesive strength when being stuck tea 
^tob^^manitestati^ 

Shan 100 gf/25mm. a sufficient adhesive force can be produced even though .n a small ^«an^ andtihe 
s^^^pTepa^cTby a gravure printing. Further, in the thermally- and pressure^smve ^^^e^m^ich 
s£nglh whenbeing stuck to a body to be stuck at 5 ntinute^apse after ^^^^SS 
hl^fiTthwrnallv- and pressure-sensitive adhesive sheet is less than 100 gtCSmm, srce a sufficient adhesive 
ES^e^aS £ after being stucktoa body to be stud, peeing «*»*™J%^ n ^Z 

s^^ad^sfce sheet is not observed, and it can contribute to stabilrty In a preparation line of a product In which the 
thermally- and pressiae-seneitive adhesive sheet is stuck. 

[Recording sheet 1] 

reran m the recoidina sheet 1 of the present invention, there is formed an ink absorbing layer which is constructed 
L^^^r i^nU £so% by mo. of a hydrcphHc monomer which is a constructing monomer and 

£5 ^Se^risTotpa^y there are enumerated paper, coated paper, nonwo- 

Eif^K£2XS, etc As a pojmer wh.cn constructs plasty fUm^ere are 

poMefinsuch as a polyethylene and polyethylene, an ethylene-vinyl acetate ^^f-^ 5 ^^^^*^ 
^~wl^7 D ^t« ctnolvmer a oohrfmethtecrylate, a polystyrene, a polyvinyl alcohol, an ethylene-vinyl alcohol 
Z^ZTT%m™1^T£Z S!!SSSSJ. " Seetor (a pofralkylene terepmha^e such a. apofy- 
T^V^ZsrZ pcxybutylene terephthaiate; ^^Z'^^l^^^l^X 
lateand a pcfybutytene naphthalate). a polycarbonate, apolyamide (a GHO. 
and a^yanSeSia. etc* a polyester amide, a polyether. a polyimide. a potyamdemde. ^ aprtyem^w. efe . 
™^^£1Z« a hlBndedwoduct thereof, and a crosslinked product thereof may be also employed. Of the 11ms. 

, ^aTu S raTyt^t ^rSrticu^. a polypropylene), ^yester 
Sjnlaiai), a^pSyamWe. etc., and the polyester is particularly ^^J^^^^^SnTa 
workaNltty. etc. m the plastic films, there may also be optional added an arrtl-oooda*, an ultraviolet ray abeo*ent a 

thermal st*ilizer, a lubricant and pigments which are a common additive. 

ISSf lToX to inpmve an adheerve ability with the He absorbing layer, the base ^te^maybe ^*^dbya 

, Se truTem suZsa corona discharge or an under coating and in ^ZTl^^^^S^t 
cunTngsuch as a resin layer and a pigment layer may be formed on backsutface of the ™£ 
S ml^optionally translucent semi-transparent or transparent dependtag^ 

rid can be selected depending upon usee and, ft la usually 5-500 »ut,. prefi^ 10^300 jxm or eo. . 
n the presenTinventJon. it is an important characteristic that the 
» ac^te-based polymer containing 5-50% by weight of a hydrophilic monomer wtach is a constructing monomer, and a 

• M^^SSSmi and an an*; salt eto)]. a ha»«tor of an ^^^^^^^ 
anMrlde thereof with a iinear chain or branched chain alcohol ^^^^^.Z^ 

v^eTe^ as^m'hyi ether. vinyleST ether, and vinyisopropy. ^^*™ZZ^£^ 
aZene^Srfor example, diethyleneglycol mono(meth)acrylate, ^^^> t ^^^^^^J^^ 
„ Sreg^n^cKm^acry^;, etc], etc. The hydrophiHc monomer may be employed soiery or In combination of 

!££lToS£ed hydrcphlte monomer includes the monomer having cartxwylic group [(meth)acryic acidetolthe 
nSSne -SSXSS&W P-hydroxyetnyKm^aorylate and hydroxypropyKmeth)aayiate, eKl the monomer 
Z^SSS^^ «Snp^diethyteneg.ycol n«no<meth)acrylate. triethylenegtycol mono(meth)aa- 

^nrnZf^nJJeZonomm. there can be exemplified, tor example, an alkyl ester (for wjMC,. 
^k^nSrySto su* as methyl<meth)acrytate. ethyi(rneth)acrylate. pmpyl(meth)acrytate. reopmpy1<meth)acr. 
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yiatd. butyt(meth)acryiate. isobutyl(meth)acrylate ( t-btrtyKmeth)acrytate, hexyKmeth)acry«ate, octyi(meth)acrylate, 2- 
ethylhexyl(meth)acrytate, lauryl{mGth)acrylata. and stearyl(meth)acrylate]. a cycloalkyl ostor [tor example. 
cycfohexyt(rneth)acry1ate. etc.], an aryl ester {for example. phenyKmeth)acrylale. etc], an aralkyl ester Por example. 
benzyt(meth)acrylate, etc.], aromatic vinyls (tor example, styrene. vinyttoluene, and a-methylstyrene. etej, vinyl esters 
(for example, vinyl acetate, vinyl propionate, and vinyl versata. etc), ally! esters (for example, ally! acetate, eta), a mon- 
omer containing halogens (for example, vinyl idene chloride and vinyl chloride, etc.). a vinyl cyanate [for example. 
(meth)acryiorritrile. etc.], and olefins (for example, ethylene and propylene, etc), eta. The nonionic monomers may be 
employed solely or in combination og two or more kinds. 

[0388] As the nonionic monomers, there are usually employed a .-j Q eMy\ (meth)acrylate [partscularty, a Cg. 
10 alkyiacryiate and a C t .ealkytmethacrylate, etc.]. aromatic vinyls (particularly, styrene, etc], and vinyl esters [particu- 
larly, vinyl acetate, etc]. 

[0389] The content of the nonionic monomers in the acryBc-based polymer is. for example, 30-95% by met or so, and 
preferably 50-95% by md or so based on total monomers. 

[0370] The acrylic-based polymer may contain other monomers, for example, a catfortic monomer and a crossGnkable 
monomer, etc., within a range in which an ink absorbing properly and adhesive property, etc. are not deteriorated. 
[0371 ] The catiortc monomer includes, in addition to a variety of monomers having a tertiary amino group or a basic 
group thereof, a group capable of forming a quaternary ammonium base group or a variety of monomers having a qua- 
ternary ammonium basic group. As the catonic monomer, there are enumerated, far example, a di<^alkytarrtno-C2. 
3 alkyKmeth)acrytamlde or a salt thereof [for example, dimethylamlnoethyi(rneth)ac^^ dethylamlnoethyl 
(meth)acrylamida, and dimethylamfricpropyKmeth^crylamide, and diethylarninopropyKn^>acrylamlde, or a salt 
thereof, etc], a dl-C 1 ^alkyiaminc-C 2 .3alkyl(meth)acrylate a salt thereof [tor example, dimethyl amlnoethyl(meth)acr- 
yiate. dietr^rninoethyl{meth)acrylate, and diethylamincpropyl (meth)acrylate, or a salt thereof, etc.], a di-Ct. 
4 aB?yian^no-C M alkyi group-substituted aromatic vinyl compound cr a salt thereof per example. 4-{2^im9thy«ar«r!oe- 
thyQstyrene and ^-iimethylamincprcpyOsryrene, or a salt thereof, etc], and a heterocyclic monomer containing nitro- 
gen or a salt thereof [for example, vinyl pyridine, vinyl imidazole, and vinyl pyrolidone. or a salt thereof etc], etc. As the 
ealts, there can be exemplified a r«lide salt (a salt etc), a sJphate, 

an alkyl sulphate (methyl sulphate and ethyl sulphate, etc), an alkyl eulphonate. an aryl sutphonate, and a salt of a car- 
bcxytic acid (a salt of acetic acid, ete.), etc 

[Q372] H is to be noted that the quaternary ammonium base may be formed by allowing to react tertiary ammo group 
with an alkylatfon agent (tor example, an organic halogenated compound such as epichlorohydrin, methyl chloride, and 
benzyl chloride). The catioric monomers can be employed solely or in combination of two or more Wnds. 
[0373] As the crossimkaHe monorner, there can be exemplified a variety of monomers having a sett-crossfinkable or 
reactive functional group, for example, a monomer containing an epoxy group {for example, grycktymethacrytate, meth- 
alyfolyddytether. l-allyioxy-3,4-epoxybutane. H3-butenylcxy^3-epOKypropane. and 4-vinyl- 1 -cydctwxand-1 .2-epax- 
ide, etc], a monomer having methyld group or a derivative thereof [for example. N-Ci _ 4 al koixy methyl(m^)acrytamide 
such as N-niethylol(meth)acrylamide, N-methoxymethyKmeth)acrv^ and N-butylol(meth)acrylamSde 1 ete.], a 
monomer having a hydrolyzable and condensable group such as a siiyl group por example, vinyttrimethoxy silane, vinyl- 
triethoxy silane, viriyWibutaxy silane, vinylmethoxydimethyl silane, vinylethoxycimethyl silane, vinyisc*xjtDxyc5methyl 
silane, vinyldimethoxymethyl silane, vinykfiethoxymethyl silane, vinyltrle (p-methcxyethcxy)^ ethcx- 
ysBane, vvryttriphenaxysitane. y-(viny^henylaminopropyl) trimethoxy silane, r(vinyfoenzylaminopropyi) trimethoxysi- 
laie, r(vHiy^henylarranopropyS) triethaxysilane, r(viriyfoerizytamirioprcx^^ 

divinyWiethoxysflana olvinyldKP-rnethoxyetrx^ vinyfoiacetoxymethylsilane. vinyltriacetoxysiane. vinyl- 

bfe(dimethylarrtro)methylsilane, vinylmethyldichloroslane, vinyloTmetriylchlorosnane, vinyltrfchtorosflane, vinylmethyl- 
phenyl chJorosilane, aDyttriethcxy silane, 3-al»ylaminopropyl trimethoxysllane, allylclaceicxymethyl silane, aflyttriacetaxy 
silane, allylbl6(dirnethyiamlno)metriylsilane, anylmethyfoichlorosMane, alrylcimethylchtorosilane. aByttricNorosflane, 
methallylphenyldichtoroslane. Mmeth )aicrylcxyethyitrimethoxysilane. Mmeth)acryioxyethyl triethcxysilane, r 
(meth)acryloxypropyl trimethoxysilane, y<rrrath)acryloxypr<)pyl triethcxysilane, yHmeth)acrylOKyprcpylmethyl dimethox- 
ysilane. r<meth)acry1oxypropylmethyl dtcNoroeUane, and r<meth)aa7toxypropyitris a 
monomer having an aziridinyl group [for example. 2-(1 ^irio1nyl)ethyt(meth)acrylate. 2K1-aziridMyf)propyl (meth)acr- 
yiata, and 3^1 ^ r ^^^cf>yKrneth)acryiate, etc], etc Ttie crosslinkaWe monomers can be employed solely or In 
combination of two or more kinds. 

[0374] The acrylic-based polymer may be a polymer in which an acrylic-based monomer is a primary constructing 
monomer component. 

[0375] Glass transition temperature in the acrylic-based polymer is. for example. -20°C to 70°C or sain the case that 
the glass transition temperature is less than -20*0, an anti-blocking resistance is apt to lower. Further, in the case that 
the glass transition temperature is too high, an adhesive property becomes apt to lower. A weight average molecutar 
weight in the acrylic-based polymer is selected from, for example, a range of 0.2 x 10 4 to 100 x 10 4 , preferably. 1 x 10 4 
to 50x10* or sa 
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[03761 The ink-absorbing layer may optionally contain resin components other than <hea^«^ pcjymen^n 
S. in which an ink-absorbing property, etc. is not deteriorated^^ the f ^"«^^?J^aS 
ated. for example, a hydrophilic polymer, a common pressure senerbve adheewe resm other than Vie acrylic-based 

resin, and a binder resia etc. ^^ak-nah-aiooiwrnBr 
rosTTl As the above-described hydrophBic polymer, there are enumerated, tor example, a hydropMc ratijralp^ymw- 
r^err^ti^ t^^^exaniTXch, com starch, sodium alginate, gum arable, gelatine, casein, and dextrin, 
1) a c^r^ti^ SbTexample, a methyteellulcse, an ethylcelulose, a lvdroxyetr^celulosa^cart«^ 
£u£ TZSSSim. aZyanoetn^eVutose. etc.). a vlrtf alcohd-b«ed polymer 
52 an ethytene^nylalcoho. copolymer, etc.). an copo^ (for^^ 

anhydride copolymer, etc.). a vinyl acetate-based copolymer (tor example, a v.r^ acetaMmeth)a^e Mpo^ 
Sa X a^ate-a ylether copolymer, efc.). a polyalkylene oxide (for example, a po^ethylene ^aodane^^e 
^e^yleToxide b.ocK coporymer. etc.), a polymer having carta** group or 

o^m^o b ootvf methtecrvlic acid or a salt thereof (an alkali metal salt such as an ammonium sett and a sodium salt). 
ZStiSSSSX^ '<£ <* * methy1me*aay^meth)acrylc acid "V^^^'j^^^ 
hd^Syrner; a ^ether-based copolymer such ae a pdyvirtylmetbylether. a P^^'^^f^^ 
onh J ririri( , ooooivmer- a styrene-besed copolymer such as a styrene-meleic anhydride copolymer, a 
It^^X^ SSE anJe sodium pdy^e£ su.phonaf ; and a sodium polyvinytsu^e, a*.] 
^o^rSng^iSogen ^cafcnic polymer) or a salt thereof (tor example, a quaternary ammenjum «H I sudias 
I SSStriSlrnonium chETand a pCydtallyxtimethyi amrnonlurn «*^ a J^f^f J^de 
dmXamino^metnacryiate. e polyvinyl pyridine, a polyvinyl imidazole P°£^ ii!35!5 
polyamine. a potyacrylamWe, and polyvinyl pyrolldone, etc.). etc. The hydrophmc potymere can be employed solely or 

l^^lSo^e^Sed soSd ptestidzer. there can be emptoyed a variety of compounds, whtoham solid 
Hna.C^eSes?and which cm Reduce tackiness through plasticizing the previously-deecrtoed acryt^based 
^^ZT^^ r^i^a for example, the solid ptasttdzer described In the Kern of the previously-described ther- 
C^c^^^^me^ sol* pfastdzers may be enjoyed sCety or in coronation 
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JS" S^e p^sMescrfced solid plasfcizers, there are preferably employed at leasee t^^ sele^ 
i£Sm orouo of three kinds ol the previously Kleecribed compounds (0 a muWeeter compound of (A) (A1) an alcohol 
hTn?a!ub^ 

S at least 3 csrSons in the alky, group, or (A2) an atooho. having a bridged £"°L^J"£££*££ 
membered carbon ring with (B) a polybaelc add, (lla) a phosphorus compound having a melting point of 55-100-Cora 
represented^ Mowing formulae (1a), (1 b). (1c) or (2). and 0»a) a tfeetor expound tfg 
t^X^^orTe^c^ in which benzene ring may be substituted by an alkyl group, or (c2) catechol ,n when 
benzene rin 0 may be substituted by an alkyl group with (D) an * th« , A 1 11 a sub- 

[0380] A preferred muWester compound includes trie prevtously-ctescribed fester c ^^f 
Ed cydohexand substituted by at least one of an alkyl group and hav,ng «^ ^ * whS 
or (A21) a7alcohol having a bridged ring containing al least one ot a s«-membered saturated carbon ring to which 

hvdroxvt oroup or hydroxymethyt group connects, with (B) a polybasic add. , , 

EEl Th^ntenToTthe sold plastdzer is 30-1000 parts by weight preferably 100-1000 W,^,^^^ 0 ? 
KbJ^SuO^te by weight based on 1 00 parts by weight of the ^^^^^J^ K ^ i ^^ 
5^Wtha7theoonten\ of the sold plastidzer i« less than 30 parts by weight, suflident ***** 
P^uc^The^ng^, in the case of more than 1 ,000 parts by weight, a cohesive force lowers, and a sufficient adhe- 

^^KT^ invention may optionaiy contain ™ *^^» » 
envtoved there can be employed ones exemplified in the item of the previously-descnbed *eniioplastcres« compo- 
S£o7£ ^^SS^Z taddfier may be employed solely or ^^^JT^Z^^n^^on 
hmmT ****** nf tti« tackifier is not oarticuearty Imtad, and it can be selected depends upon the combination 
2ff«a!E2^^ It is 10 "600 parts by weight, and preferably 20*00 parts 

hv weiaht or so based on 100 parts by weight of the acry»c-ba6ed potymer. 

«Sa totS irSbso*ing layer, in order to improve a fixing ability of a coloring agent (a 4£timi maybs added 
a^erfor a^yTpart^ariy. a^ 

J^oac^KV^^^ strong cationic group such as guanidyt group and a quaternary ammoraum salt 

tvoe oroup) in the molecule. The binder tor a dye may be water-eotoWe. lxjr . o „ 

STas the binder tor a dye, there can be exemplified a dtoyarvbased binder (a dicyandiamWe-tormaSn pdyoond^ 
SS!LVa^Se*asTblnder [an aSpnatic polyamine such as rjethylenetriamine, triethylenetetramine, d^ropyi- 

wittl a (pdy^aMenepolyantine (a dicyandiamideKiiethylenetriamine polycondensate. etc.)]. and a pdycaton- 
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based binder, etc As the porycation-based binder, there can be exemplified, for example. epichlorohydrin-di-Cv 
4 alkytamine addition polymer (a epichlorohydrin<limethy1amine addition polymer, etc), a polymer ofailyl amine or a salt 
thereof (a polymer of a polyallylarnine or a hydrochloric salt for example, PAA-10C. PAA-HC1-3L, and PAA-HCMOU etc. 
manufactured by Nitto BoseW, Ltd.). a polymer of a diallyl-C^akytamlne or a salt thereof (a polymer of a diallylmeth- 
yiamine or a hydrochloric salt thereof, for example. PAS-M-1. etc manufactured by Nitto BoseW. Ltd.). a polymer of a 
d*»llyl<fi<^.4alkyiarnmonium salt (a polymer of diallyidimethylamrnonium chloride, for example, PAS4I-5L and PAS-H- 
1 0U etc manufactured by Nitto BoseW. Ltd.). a copolymer of a <fial)ylamine or a salt thereof with sulphur cfiooride (a dial- 
lyiaminG hydrochloric add-si*jhur cloxJde copolymer, for example. PAS-92. etc by Nitto BoseW. Ltd.). a dlallyWI-C!. 
4 ancytammonum salt-sulphur dioxide copolymer (diallytdimethyl ammonium cHoride-suiphur dioxide copolymer, for 
example. PAS-A-1, PAS-A-5. PAS-A-1 20L, and PAS-A-120A, etc. by Nitto BoseW, Ltd.). a copolymer of a dlallyWKV 
4 aikytammonium salt with a diallylamine or a salt thereof or a derivative thereof <a diallyklimethyi ammonium chloride- 
diallyl amine hydrocrioric salt copolymer, for example. PAS-680. etc. by Nitto BoseW. Ltd.). a (fiallyWhO,. 
4 alkytammonajm salt polymer, a diallyldW^alkylarrdroetr^ quaternary salt polymer, a alallyWK^. 

4 alkytarrtmonium salt-acryfamide copolymer (a diallyki methyl ammonium chloride-acryiamide copolymer, far example. 
PAS-J-81, ete. by Nitto BoseW. Ltd.). and an amine-carboxylic add copolymer (tor example. RAS-410, etc by Nitto 
BoseW. Ltd.). etc 

[0386] The binder for a dye can be employed solely or in combination of two or more kinds. 

[0387] The content of the binders for a dye can be selected from a range in which the devetapebility can be improved, 
for example, a range of 0.1-40 parts by weight, preferably 1-30 parts by weight and more preferably 2-20 parts by 
weight or so based on 100 parts by weight of the acrylic-baaed polymer solid. 

[0388] In the ink-absorbing layer, in order to further Improve an ink-absorbing aWBty and a blocking resistance, there 
may be also added bulk materials (pigments, etc.). As the bulk materials, there can be enumerated, for example, inor- 
ganic bum materials (mineral bu* materials such as whits carbon, fins-partlde state calcium ssBcate. zeoSte. alumi- 
nomagnesium silicate, calcine diatomaceous earth, fine-particle state magnesium carbonate, fine-particle state 
alumina, siica, talc. Kaofin. deJamikaofin, day, a heavy calcium carbonate, a precipitated calcium carbonate, magna- 
sium carbonate, titanium dioxide, aluminum hydroxide, calcium hydroxide, magnesium hydroxide, magnesium sifccate, 
calcium sulphate, seriate, bentonite, and sumectlte), organic bulk materials (crossinkatxe or noncro6&linkable organic 
fine particles such as a polystyrene resin, an acrylic resin, a urea resin, a metemine resin, and benzoguanamine resin, 
organic bulk materials such as a microbaloon. etc), etc. The bulk materials can be appropriately selected and employed 

solely or in combination of two or more Wnds. t 

[0389] The ink-absorbing layer, within a range in which properties are not deteriorated, may further contain common 
additives, for example, a curing agent, a cBspersant, a surface active agent a fluorescent coating, a pH regulator, a 
defbaming agent, a wetting agent, a coatabiDty improver, a thickener, a lubricant, a stabilizer (an antioxidant, an ultravi- 
olet ray absorbent a thermal stabilizer, etc), an antistatic agent an anti-blocking agent and an antiseptic etc. 
[0390] The thickness of the ink-absorbing layer can be selected depending upon uses, and it is, for example, 5-50 |im, 
preferably 10-30 pm. and usually 5-30 pm or so. 

[0381] Since the recording sheet 1 of the present invention has an ink-absorbing layer containing the previously- 
described specified acrylic-based resin and the solid piasttctzer. rt is high in an inksabsorbing property and an ink-fixing 
property and, moreover, large in an adhesive property. 

[0392] The recording sheet 1 of the present invention can be prepared by forming an ink-absorbing layer containing 
the previously-described acrylic-based resin and the solid plastictzer on at least one surface of a base material . The ink- 
absorbing layer can be formed by coating after dissolving the previously-described acrylic-based resin and the sold 
ptestictzer into an organic solvent or by coating after thermally melting. Further, a recording sheet can be obtained by 
coating on at least one surface of a base material after preparing a water-based composition in which the previously* 
described acrylic-based resin and the solid ptasticizer are dissolved or dispersed in water, and then, by drying. As a 
coating method, there are exemplified a method in which there are employed a roll ooater, an air-knife coaler, a blade 
coater. a rod coater. a bar coater. a comma coater. agravure coaler, and a 6ik screen coater. etc In a preferred water- 
based composition, an acrylic-based polymer is dispersed in water. 

[0383] In the above-descrfced water-based composition, a dispersant to be employed lor dispersing the acrylic-based 
polymer Is not particularly limited, and there can be employed any one of an anlonic-based, a cattonk>based, and a 
nonionic-based dtepersants which are conventionaly publicly-known. As the anionic-based dispersants, there can be 
enumerated carboxytates. sulfates, sulphonates, and phosphorates, etc. Of those, an ammonium carbaxyiate is pre- 
ferred. As the nonionic-based dispersants, there can be enumerated a polyethylene glycol type and a polyvalent alcohol 
type ones, etc 

[0394] As a method for preparing the previously-described water-based composition, there can be also employed a 
variety of methods which are conventionally publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing an ink-absorbing layer are in advance mixed, and then, 
it is dispersed in water, a method in which a solid piasticizer is dispersed in an acryiiobased polymer emulsion and a 
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20 



tackifier emulsion, respectively, fbsowed by mixing thereof, a method in which a solid plasticizer is dispersed «i water, 
followed by mixing an acrylic-based polymer emulsion and a tadtifier emulsion with the dispersion liquid. Asa method 
for dispersing the solid plasticizer into the emulsion or water, there can be exemplified a method in which a molt en solid 
plasticizer is dispersed, a method in which a solid plasticizer is dispersed while finely-powdering, and a method in which 
e finely-powdered solid plasticizer is dispersed, eta. It is to be noted that the acrylic-based polymer emulsion may be 
even prepared by an emulsion polymerization and. further, it may be also prepared by emulsifying optional/ using an 
additive after obtaining a polymer by other methods except the emulsion polymerization. For example, an acrylic-based 
polymer emulsion can be prepared by emulsifying write adding water after adding an additive (to mmptaii an lermisl- 
fier a pH regulator, and an add. etc.) to an organic solution containing an acrylic-based polymer pdymenzedunder Ihe 
presence of a water-soluble organic solvent (an alcohol, etc. such as teopropyl alcohol), and then removing the organic 
solvent 

[039S1 Average particle diameter of the solid plasticizer in the water-based composition is preferably 05-20 |un or so. 
and more preferably 1-1 5 |un or so In the case that the average particle diameter is less than 0.5 jun, it is anxious that 
an anti-blocking property occasionally lowers or productivity towers because of requiring a long period, m the easetnat 
the average particle diameter exceeds 20 Jim, a coating surface becomes roughened, and it la anxious that a quaity of 

a recording sheet lowers. .....t^rr ir. ...t^-h 

[03961 The recording sheet 1 of the present toventicn is useful for a recording sheet by an ink-jet metnoa n wmcn 
micro drops of an ink are f lied and, it can be also utilized as a sheet tor printing (partiaJarty. a sheet tor a water-based 

Ink) by an offset printing and a flaxo printing, etc. 

[03971 hi the present invention, since the ink absorbing layer is formed by using the acrylic-based polymer containing 
5-50% by mot of a hydrophlllc monomer as a constructing monomer and a sold plasticizer. it Is excellent In an Ink- 
absorbing property and a printing property and. further, it has a large adhesive force. 
[0398] Further, an blocking resistance can be largely improved by selecting a solid plasticizer. 

25 [Recording sheet 2] 

[0399] In the recording sheet 2 of ttie present invention, at least one ink-absorbing layer is formed on one surface of 
a base material, and a delayed-tack layer is formed on another surface, which is composed of a solid plasticizer, a ther- 
moplastic resin, and a tackifier. 

90 

(Base material) 

[0400] Kind of the base material ia not particularly limited and, for example, there are enumerated paper, coated 
paper, nonwoven fabrics, and a plastic film. eta. As a polymer which constructs plastic fim. there are enumerated^ 
35 example, a pofyolefine such as a polyethylene and polyethylene, an ethyiene-vinyt acetate copolymer, a poiyviny^ chlo- 
ride, a polyvinyl chloride-vinyl acetate copolymer, a poly(meth)acrylate. a polystyrene, a polyvinyl alcohol, an etoytene- 
vinyt alcohol copolymer, a cellulose derivative such as a cellulose acetate, a polyester (a polyalkylene terephthalate 
such as a polyethylene terephthatate and a polybutylene terephthalate. a polyalkylene naphthalate such as apolyetri- 
ytene naphthalate and a polybutylene naphthalate). a polycarbonate, a polyamide (a polyamide 6, a polyamide 6/6, a 
«o polyamide 6/10. and a polyamide 6/12. etc.). a polyester amide, a polyether. a polyimide. a POiyarrxdeimide, and a pol- 
yetherester. etc. and a copolymer thereof, e blended product thereof, and a crossinked product thereof may be also 
employed of the fibl)Si there are usually employed the pofyolefine (particulariy. a polypropylene), the polyester (partic- 
ularly, a polyethylene terephthalate. eta.), and the polyamide, etc.. and the polyester is particularly preferred in view of 
mechanical strength and workability, eta. In the plastic films, there may be optionally added an anti-coddant, an uHravi- 
45 otel ray absorbent, a thermal stabilizer, a lubricant, and pigments which are a common additive. 

[0401] In order to improve an adhesive ability with the ink-absorbing layer, the base material may be modified by a 
surface treatment such as a corona discharge or an under coating and. in order to prevent curing, a layer for preventing 
curling such as a resin layer and a pigment layer may be formed on back surface of the base matenal. The base mate- 
rial ^ be optionally translucent, semi-transparent or transparent depending upon uses. Thickness of the base mate- 
so rial can be selected depending upon uses and. It Is usually 5-500 jim. and preferably 10-300 |im or so. 

(Delayed-tack layer) 

[0402] The recording sheet 2 of the present invention is mainly characterized in that a delayed-tack layer is composed 
ss of a solid plasticizer. that is, it is a solid at ordinary temperature and, as a component which produces tackiness Ihrough 
plastitizing a thermoplastic resin by thermaly melting, there is employed a compound having a specified structure, that 
is. at least one compound selected from the group of three kinds of compounds 0) a muHJester compound of (A) (A1) 
an alcohol having a substituted cydohaxane ring or a substituted cydohexene ring substituted by at least cmeofanaJkyi 
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group and having at least 3 carbons in the alkyi group, or (A2) an alcohol having a bridged ring containing at least one 
ol a sbc-membered carbon ring with (B) a polybasic acid. (iia) a phosphorus compound having a melting point of 55- 
100°C or a phosphorus compound represented by the following formulae (1a). (1b), (1c) or (2), and (iia) a cHester com- 
pound of (C) (d) hydroquinone or reasorcinol in which benzene ring may be substituted by an alkyi group, or (c2) cat- 

5 echo! in which benzene ring may be substituted by an alkyi group with (D) an organic monobasic acid. H is to be noted 
that the solid plasticizer may be employed solely or in combination of two or more of the same or different kinds. 
[0403] Of the previously-described multi ester compounds, there is preferred a multiester compound of the previously- 
described cyclohexanot (A11) substituted by at least one of an alkyi group and having at least 3 carbons In the alkyi 
group, or (A21) an alcohol having a bridged ring containing at least one of a sSx-membered saturated carbon ring in 

w which hydroxy! group or hydroxymethyl group are combined, with (B) a polybasic add. 

[0404] The solid plasticizer is the same solid plasticizer as in the previously-described thermoplastic resin composi- 
tion 1 described in the present invention. 

[0405] The content ol the solid plasticizer is 30-1 000 parts by weight or so, preferably 1 00-1 000 parts by weight or so, 
and more preferably 150-900 parts by weight or so based on 100 parts by weight of the previously-described acrylic- 
is based polymer. In the case that the content of the solid plasticizer is less than 30 parts fay weight, sufficient tackiness 
is not occasionally produced in heating and. in the case of more than 1 ,000 parts by weight, a cohesive force lowers, 
and a sufficient adhesive strength is not occasionally produced. 

[0408] tn the present invention, as the thermoplastic resin by which the delayed-tack layer is constructed, there can 
be employed the same thermoplastic resin as in the previously-described thermoplastic resin composition described in 
20 the present invention. 

[0407] Glass transition temperature (Tg) in the thermoplastic resin can be appropriately selected in consideration of 
the kind of materials to be stuck within a range in which there are not deteriorated an adhesive property and an anti- 
blocking property in the case that a pressure-sensitive adhesive sheet is prepares! it is usually -10 to TD^C or sa pref- 
erably -1 0 to 25°C or sa In the case that the glass transition temperature is less than -10°C, a blocking resistance is apt 
20 to become lowered and, in the case that the glass transition temperature is too high, an adhesive property is apt to 
become lowered. 

[0408] in the present invention, as the tackrfler by which the delayed-tack layer is constructed, there can be employed 
the same ones as previously-described The tacWf iers may be employed in combination of two or more kinds. The con- 
tent of the tackifier is not particularly limited, and it can be selected according to the combination of the thermoplastic 
30 resin with the solid plasticizer and, tt is usualy 10-600 parts by weight or so, and preferably 20-900 parts by weight or 
so based on 100 parts by weight of the thermoplastic resin. 

[0409] The delayed-tack layer may further contain usual additives, within a range in which effects In the present Inven- 
tion are not deteriorated, for example, an auxiliary for fim-forming, a dtepersant, a surface active agent, a pH regulator, 
a defoaming agent a wetting agent a coatabiity improver, a thickener, a lubricant a stabilizer (an antioxidant, an ultra- 
as violet ray absorbent, a thermal stabler, etc), an antistatic agent, an anti-blocking agent (inorganic particles or organic 
particles, etc.). and an antiseptic etc As the auxiiary for f am-torrring. there can be employed the previously-described 
ones. 

[041 o] The thickness of the delayed-tack layer can be selected depending upon usee, and tt is. for example, 5-50 |im f 
preferably 10-30 jim or go, and usualy 5-30 jun or 6a 

40 [0411] The delayed-tack layer can be formed by coating after dissolving constructing components such as the ther- 
moplastic resin and the solid plasticizer into an organic solvent or by coaling after thermally melting. Further, frte 
delayed-tack layer can be formed by coating on at least one surface of a base material after preparing a water-based 
composition in which constructing components such as the thermoplastic resin and the solid plasticizer are dissolved 
or dispersed in water, and then by drying. As coating methods, there are exemplified a method in which there are 

45 employed a roll coater, an air-knife coater, a blade coater, a rod cosier, a bar coaler, a comma crater, a gravure coater, 
and a silk screen coater, etc. In a preferred water-based composition, a thermoplastic resin is dispersed in water. 
[041 2] In the water-based composition, a dispersant to be employed for dispersing the thermoplastic resin is not par- 
ticularly imited, and there can be employed any one of an antonic-based, a «rtk>rric-based t and a nonionic-based dte- 
persants which are conventionaly pubficry-known. As the aniortic-based dispersarrts, there can be enumerated 

so carboxylatee, sulphates, siiphonates, and phosphonatee, eta Of those, an ammonium salt of a carbaxyDc acid is pre- 
ferred. 

[041 3] As the nonionic-based dispersarrts. there can be enumerated a polyethylene glycol type and a polyvalent aloo- 
hd type ones, eta 

[0414] As a method for preparing the previously-described water-based composition, there can be also employed a 
55 variety of methods which are conventionally publtdy-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing a delayed-tack layer are in advance mixed, and then, 
it is dispersed in water, a method In which a solid plasticizer is dispersed in a thermoplastic resin emulsion and a tack- 
ifier emulsion, respectively, followed by mixing thereof, and a method in which a solid plasticizer is dispersed in water. 
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followed by mixino a thermoplastic resin emulsion and a tacWf ier emulsion with the dispersed ^ Jte a rnettjodto 
dTSnfl the solid ptasticfcarinto the emulsion or water, there can be exerr^ amethod m ^^^~W 

ZlTsoCS alcohol. atTsuch as iscpropy. afoohrJ). and then renting the organic sohjent 

M41S1 Average particle diameter of the solid plasticizer in the water-based composrtan ,s preferably 0.5-20 fun or so. 

&e P^2X^5jmorso In the case that the average parfde diameter * 

a^ e Sn?e occasionally lowers or productivity lowers because ol nquMng ^9^^ ^ 

aver^particie diameter exceeds 20 Jim. a coating surface becomes roughened, and rt is anxxrusthat equally of a 

recording sheet lowers. 

(Ink-absorbing layer) 

,„„„., _ „ ,„,, ^Mna lovar mav be constructed by a single layer or a multiple layer. Further, the ink-absorbing 

JndnriJbv a Dolvmer. and as the polymer, there are enumerated, for example, natural polymer or a aarrvwwa 
n^eSlosSeZCan oleflneSsed polymer, an acrylk>based polymer, a f^t^S^" 
h^oolvn-r (Tvinytacetate-based copolymer and a vinylether-based copolymer, etc.). a vir^lcohol-based polymer, 
SSS fTa^^. a polyester, apo.yamide, a potycarbonate. a P**^* *^ 
D h^e.Co^^ eSLe. etc. polymer may have a hydrophilic group (an acidic flroup such te f*^* 
f^^mVTora Lttmereofand a basic group, or a salt thereof). In an ink-jet recording method, since a water- 
' hasSTnk JX^^nk^orb.ng la^s preterab* ~^ed by a poJymer (a hydremic po*mer) nav- 
ing an absorbing property regardless of being water-soluble ^ate^uWa derivative 
[M171 As the hydrophiic polymer, there are enumerated, for sample, ^^"^.P^^" -Sole 
Sereof (for example, starch, corn starch, sodium alginate, gum an^a^ajasein T£££^E£!7^ 
, 5^veltoexan^e.ametr^lulose.anethy^ 

foseTulphate, arid^anoethylceUulose, etc.). a vinytateohol-based polymer (tor example, a P"^^^^ 8 ^ 
vSe^S^^^ynw. etc), an ethylena*ased copolymer (for example, an ethytene-maletc anhydrtde 
Svt«^ ^ a v^acetate-baaed copolymer (tor example, a vinyl acetate-metnylacrylate copolymer andawtf 
^Z^t ^X^O. a poSSnT-Se (for example, a P^^ d *^"^ ^ST a 
15 oxide WocTcopolymer, etc.). a polymer having carboxylic group or sutohon* Qro^andasah thereof (a 

ZZ,l^Z^\c. addnra salt thereof (an alkali metal salt such as an ammonium salt and a sodium salt). a"*^* 
l^^l^.TZ^L^<n,en^ acid ccpojyrner and an ^^^^ 
SSrSTetel. a vinylether-based copolymar (a potyvinylalkyylether such a8 J ^^f^^JL^T^ 
^^mrTand a methvlvinylelher-rnaleic anhydride copolymer), a styrene-baaed copolymer [a etyrene^ete anhy- 
„ ^S^^ a^n^S^cryic acidWxymen and a sodium polystyrene sUphonate). and a sodium 

SnSSn^S as VpSv^enV^ I ammonium chloride and a polydiallyldimethyl anxnonium chtonde. a 
KSt^olTpo^^ a polyvinyl pyridine a Nf^^* JJ^^^ 

Wr^ pSyarnde polyamina, a polyacrytamide. and polyvinyl pyroSdone, etc.). eta The hydrophlBc polymer, can be 

* ^*<X^^^tT£ aXe^ed the ca^tose derivative (particularly, a hydroxyelhy^Uoee. 
2S $ L^akxx^ed f pSm^ Jarttoteny. the potyvinytelconol. etc.). the vtnylester-based copc4ymer (parbcu- 

SSL vfn? aoSSbasS«sin) with a vinyl monomer having a vinyl acatateunit and a P^'^fJ^ 
eSS. a frneth)«xylate and alfyiether. etc.], eta Such the copolymer can be obtamed. for example, as a product of 

tn« trade name ol "OKS-71 58Q" tram Ninon Gosei Kagaku. Ltd. . ^ 

SET TnTnydnSS polymers having acetoacetyl group include, for example, a liydraphxto pdymer riav^ace- 
S ^ jESuced 5a reaction of a hydrophilic polymer having hydmxyl A^J^t 
e^rSe a^ceSS SwnodWed vinyl acetate-baaed copolymer (a po^alcohol ^a«^^W 
andTcSlutose derivative having acetoacetyl group, etc.). The acetoacetyl group-modKed vxiyl acetate-based copoly 
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mar can be obtained, for example, as a product of the trade name of from Ninon Qosei Kagaku Kbgyo, Ltd. 
[0422] The carboxylic group-modified hydrophilc polymer indudee <a) a carboxyfic groip-rnodified pdyvinylalcobol, 
for example, a partially-saponified product of a copolymer of a vinyl ester (a vinyl acetate, a vinyl propionate, and a vinyl 
formate) with an unsaturated monomer having carboxylic group [a monocarboxylic acid such as (meth)acryiic acid, a 
dicarboxylic acid such as maleic acid, fu marie acid, and rtaconic acid, an acid anhydride thereof, or a monoalkyl ester], 
as a specific example, there are included a styrene-(meth)acrylic acid copolymer, a (meth)acrytate-(mBth)acrylic acid 
copolymer (a me*hylmethacrylate-(meth)acrylic add copolymer), a saponified product such as a vinyl acetate- 
(meth)acrytlc add copolymer, (b) a polysaccharide having carboxylic groups, for example, a carboxyic-Ci-aKyl cdlu- 
lose, a carbaxymethyt dextran, and aiginic acid, etc 

[0423] The hydrophOic polymer having an acid anhydride group indudes an alkytvirtyletrier-maJeic anhydride copoly- 
mer (a methylvinylether-fTialeic anhydride copolymer, eta), an ethylene- maleic anhydride copolymer, a vinyl acetate- 
mat aic anhydride copolymer, a styrene-maleic anhydride copolymer, and a (meth)acrylte add-maleic anhydride copol- 
ymer (a metfylmethacrylate-maJeic anhydride copolymer, etc.), eta 

[0424] The hydrophflic polymer having an amino group indudee a polyamide-polyamine, a pdyvinylamine, a partially- 
saponified product of a pcly(N-virtylformamide), and a polysaccharide having an amino group (an amino dextran and 
cNtosan, eta), eta 

[0423] Other preferred hydrophBic polymers include a hydropNIic polymer having epoxy groups. The hydropNIte pol- 
ymer having epaxy groups may be any one of (1) a homopdymer or copolymer having a monomer unit having an epoxy 
group aid (2) an epoxkflzed resin by epoxidatton of a resin. As the monomer having epoxy groups, there are exempli- 
fied, tor example, aJtytglyddyiether. glycidyl methacrytate, glyddylacrylats, metrtaByiglycidylether, l-aflyiaxy-3.4- 
epoxybutane, l^-lxJtenylox^-^S-epoxypropane. and 4-vlnyH -cydohexena-1 ^-epoxide, eta As a preferred mono- 
mer having epoxy groups, there are included allytglycidylether and glycidyKmeth)acrylat», eta 
[0426] As a copolymerizable monomer which is ocpolymerizabie wiih the monomer having epoxy groups, there can 
be employed vinyl acetate and the previously-exemplified copolymerizable monomers, particularly, vinytesters (vinyl 
acetate, eta), vinytoymlidone. a (meth)acryliobased monomer (a d ^kyl(meth)acryiate, etc.). and a monomer having 
carboxylic youp or a salt thereof ((rneth)acrylic acid or a salt thereol), eta It is to be noted that in the polymers, a unit 
in the vinyiesters may construct a vinylalcohol unit by hydrdyds. . 
[0427] Further, an ink-absorbing layer may also contain a cationic polymer having a crosslinkable group. The cationic 
polymer having a crosslinkable group can be constructed by (1) a polymer of a monomer inducfing at least a cationic 
monomer and a crosslinkable monomer, and (2) a polymer of a monomer containing at least a cationic monomer, a 
croGsfinkabie rnonomer. and a hydrophilic monomer. A preferred cationic polymer can be constructed by the polymer 
(2). 

[0428] The cationic monomer irtdudes, in addition to a variety of monomera having tertiary amino group or a base 
thereof, a variety of monomers having a group which can form a quaternary ammonium basic group or a quaternary 

ammonium basic group. 

[0429] As the cationic monomer, there are enumerated, tar example, a di^^akyteurtno^^^melhjacry^ 
or a salt thereof [tor example, dimethylaminoethyl(meth)acrylarrtde, diethylamino ethyKmeth)acryiamtoe, dimethylami- 
noproy((meth)acrylamtde. and dietriylaminoproyKmeth)aci7lan«^ or a salt thereof], a d-Oj^aicylamino-Cg. 
3 aIkyHmeth)acrylate or a salt thereof [for example, dimetriylarrinoetrtyl( detrtylaminoethyl (meth)acrytate, 

dimetriylarnirioprDyl{m^ and dietriylaminoproyKm or a salt thereof], a di-^akylanvio-Ca. 

3 alkyl group-substituted aromatic vinyl compound or a salt thereof [far example, 4<2-dime^armioe«rtyl)styr^ and 
4^2-dim^hytarr»nopropy0styrene. or a salt thereof, etc.], and a nitrogen-oontained heterocydic rnonomer or a salt 
thereof [tor example, vinytpiridine, vinylimidazole. and vinylpyrolkton^ or a salt thereof], etc. As the salts, there can be 
exempted a salt of a haiogenated hydrogen (a salt of hydrochloric add and a salt of hydrogen bromide, etc.), a salt of 
sulfuric add, a salt of aikyl sulphuric add (a salt of methyteuiphuric add and a salt of ethytsulphurfc acid, eta), a salt of 
akytsulphonic acid, a salt of allylsulphonic add, and a salt of a carboxylic acid (a salt of acetate, eta), eta It is to be 
noted that the quaternary ammonium base may be also produced by a reaction of a tertiary amino group with an alkyla- 
tion agent (tor example, an organic haiogenated compound such as epichtorohydrin, methyktiloride, and benzyl chlo- 
ride). The cationic monomer can be employed solely or in combination of two or more Wnd* 
[0430] as the crosslinkable monomer, there can be exemplified a variety of monomers having a self-crosslinkable or 
reactive functional group, tor example, a monomer containing an epoxy group [tor example, glycklylrnetriacrylate, 
(meth)allytglyddylether. 1-aliytay-3.4-epaxybutane. 1 K3-butenyioxy^.3-epoxypropane. and 4^yM-cyctohexene- 
1 ,2-epoxide, eta], a monomer having methyiol group or a derivative thereof [for example. N-C^ .4alkaxymethyKmeth)acr- 
ylamide such as N-methylol (metri)acryiamide. N-methoxymethyKmeth)acrylamide. and N-butytoKmeth)aa>lamide. 
etc.], a monomer having a hydrolyzable and condensable group such as a silyt group [tor example, vinyltrimethoxyd- 
laie, vinyltriethoxysBane, vinyltributoxysilane, vinylmetrmxydimethylsBane, vinyletrKxytfrnethytsilane, vinylisobutoxy- 
dimethylsilane, vinyldin^thoxymethyteilane, vinyWietrxjxymethylsilane, vinyttrie (p-methoxyethoxy) . sflane, 
vinyld'phenyi ethaxysiiane. vinyltriphenaxysiiane. r(^^ n ^ a ^ n °P rc W i ) 1ri methoxysilana. r<vinyft>eraylaminopn> 
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pyfl trimethoxysflane. r(vinylphenyiaminopropyO triethoxysBane. r<vinytoenzjHaminopropyi ) triethoxysilane.divinyld- 
imelhoxysilane, dh/inyldiethoxysilane, divinyWi (p-m*ttoxyethoxy) silane, wnyldlacataxymothytefl 
vinyrtriacetoxysilane, vinytbis (dimethytemino)methylsilane, vinytmethyldtalorosaane. vinyWimethylchlorosilane. vinyl- 
trichlorosilane. vinylmethylphenylchlorosilane, allyltriathcwysilane. 3-allyiaminopropyitiim8thGxysilan6, allyWiace- 
taxymethyteilane, allyltriacetoxysilane. allytbis (dimethybmino)mathyteilane. allylmethyWichtorosilane. 
allykiimethytchlorosilane, allyrtrichtorosilane, methallyiphenykSchlorosaanB. Mmeth)acryk>xy8thyftrimotht>)cy^ p- 
(meth)acry1oxyethyi triethaxysiiane. y-(meth)acrylG*yp*cp^ r(meth) acyyioxypropyftriethoxysiana. y 

(math) acryksxypropylrnethyldimethoxysiJan^ r {meth)acry<axypropy«ma1hytok^orodlana^ and r (meth)acrylcxypropyl- 
trfe (p-metrraxyethaxy)silane], and a monomer having an aziridlnyl group flor example, 2-(1 -aarWinyi)ethy<(meth)aar- 
ylate, 2-(1-azlridinyl)propyl (meth)acrytate, and 3-(1 -a2irWinyi)pn^(rrieth)acrytato, etc.], etc. The crosslinkable 
monomers can be employed solely or ki combination of two or more kinds. 

[0431] A preferred crosslinkstte monomer has a group capable of condensing by hydrolysis, particularly, an alkcxys- 
jM group (a Ci^aikoxy silyl group such as a methcxy silyi group and an ethoxy silyl group, etc.). 
[0432] As the hydrophilic monomer, there are exemplified, tor example, a monomer having carboxylic group [tor exam- 
ple, a monomer having a free carboxylic group or an acid anhydride group such as (meth)acryfic add, itaconic acid, 
maieic acid, maleic anhydride, fumaric acid, crotonic acid, and a salt thereof (an alkali metal salt an alkali earth metal 
salt, ammonium salt and amine salt, etc.)], a half ester of an unsaturated polyvalent carboxylic acid or an anhydride 
thereof with a linear chain or branched chain alcohol having a carbon number of 1-20 [tor example, mofX>methy! 
maleate, monoethyf maleate, monobutyl maleate, monooctyt maleate, and mono-2-ethylhexyl maleate, etc], a mono- 
mer having hydroxy! group [far example, a r^draxy^^lkyl(meth>acrYlate such as 2-hydrc*yethyi(meth)ac^ 2- 
rrydrc«ypropyl(meth)acrytat» ( 3-hydroxypi^(meth)acrylate, and 4-hycto(ybutyK^^ a monomer having an 

amide jyoup [for example, (meth)acryiarnide, a-ethyl(me!th)acnylamide, N-methyi(nrieth)acry»amide l N-butoxyme- 
trwl(meth)acrylamkJe. and c5acetone(meth)ax*ylamide. etc], a monomer having a sulphonic acid group [for example, 
styrene sulphonic acid and vinyl sulphonic acid, etc.], a monomer having ether group [tor example, vinyl ethers such as 
vinylmethyl ether, vinylethyl ether, and vinyiisoptopyl ether], a monomer having a polyoxyalkylene group [tor example, 
dielhylene glycolmono(meth)acryiate 1 triethyleneglycd monotmethjacrylate, and a polyethyleneglycol rnono(meth)acr- 
ylate. etc.], etc. The hydrophilic monomer may be employed solely or in combination of two or more kinds. 
[0433] A preferred hydrophiic monomer includes the monomer having carboxylic group [(meth)acryfic acid, etc.], the 
monomer having hydroxy! group [24Tydroxyethyi(meth)acrylate and hydraxypropyKmeth)ecry»ate, etc], tie monomer 
having a polyoxyalkylene unit [tor example, diethyleneglycol mono(meth)acrytate, triethyleneglycot mcno(meth)acr- 
ylate, and a pdyethyleneglycol rrono(me4h)acrylate, eta.]. 

[0434] The monomers are usually employed In combination with a nonionic monomer In order to adjust a flm-forming 
abitty and propertieBof a coating layer. „ M ^ v 

[0435] The nonionic monomer includes, tor example, an alkyl ester [tor example, a C 1 . 18 aJ^(mem)acrylate such as 
methyi(meth)acry!ate, ethyl(meth)acrylate, prcpyl(meth)acrylate, isopropyl(rneth)acryiate. butyl(meth)acrylate, iso- 
butyl(meth) acrylate, t-butyt (meth) acrylate, hexyl (meth) acrylate, octyl (meth) acrylate. 2-ethythexyHmem)acrylate, 
Iaury1(meth)acrylate, and steaiyKmeth)acrylate], a cycloalkyl ester [tor example, cyclohexylCmethyacrylate, etc.], an aryl 
ester [for example, phenyl(meth)acrylate, etc.], an aralkyl ester [tor example. benzyKmeth)acrylate, etc.], aromatic 
vinyls [tor example, styrene, vinyttoluene, and a-methylstyrene, etc.], vinyl esters (tor example, vinyl acetate, vinyl pro- 
pionate, and vinyl versate. etc.). ejlyl esters (for example, ally! acetate, etc.). a monomer containing halogens (for exam- 
ple, vinylidene chloride and vinyl chloride, etc), a vinyl cyanate [for example, (meth)aciylonitrile, etc.], and de fies (for 
example, ethylene and propylene, etc), etc The nonionic rnonomers may be also employed solely or in combination og 
two or more kinds. _ 
[0436] As the nonionic monomer, there are usually employed the C^ealkyKmeth^crytale [particularly, a U2. 
10 alkyiacrytate and a Ci^rnethalkylacrylate, etc.], aromatic vinyls Iparlicularly, styrene, etc.], and vinyl esters [particu- 
larly, vinyl acetate, etc]. 

[0437] Use amount of the above-described cationic monomer, the crosslinkable monomer, and the hydrophiic mon- 
omer can be selected with in a range in which water resistance and ink^absoibing ability, etc are not deteriorated. For 
example the cationic monomer (for example, a monomer containing tertiary amino group and quartemary ammonium 
base) Is employed In an amount of 0.1 -50% by mol (tor example, 1-45% by md). preferably 0.5-40% by mol (for exam- 
ple. 2-35% by mol). and more preferably 1 -30% by mol (for example, 3-25% by mol) or so in total monomers, and it is 
usually 2-26% by md or so. Further, the crosslinkable monomer is employed in an amount of 0.1 -28% by md, prefera- 
bly 0.2-20% by mol. and more preferably 0.5-15% by md or so in total nionorners. and it is usually 0.3-10% by md or 
so. Still further, the hydrophilic rnonomer is employed in an amount of 0-50% by md, preferably 0-45% by md (for exam- 
ple 0 5-45% by moO. and rncre preferably 0-40% by nwl^ 

usually 1-20% by md or so. It is to be noted that the residue of monomers is constructed by the previously-described 

the nonionic monomers. . 

[0438] Glass transition temperature d the cationic polymer can be selected within a range in which fflm-fornring ability. 
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etc. is not deteriorated, for example, it is -20 to 50°C, preferably -10 to 40°C, and more preferably 0 to 30*C or sa A 
polymer having such the glass transition temperature can be adjusted by appropriately combining the above-described 
cationic mo no mers and crosslinkabte monomers with optionally the hydrcphilic monomers. 

[0439] In a preferred embodiment of the present invention, an ink-absorbing layer is constructed by the above- 
described cationic polymers having a crossiinkable group and the above-described hydrophflic polymers. Such the ink- 
absorbing layer is particularly excellent in an Ink-absorbing ability. In the case, as a preferred hydrophllic polymer, there 
are enumerated a hydrophilc polymer having a functional grot? which reacts with a reactive functional group (far exam- 
ple, an epoxy group such as glyddyl group, a group capable of condensing by hydrolysis such as methylol group and 
afcoxyeiiyl group, an adiridynyl group) in the previously-described cationic polymer, for example, an acetoacetyt grotp- 
modrfied hydrcphilic polymer (an acetoacetyl grotp-modified vinyl acetate-based copolymer, etc.). a carboxyiic groip- 
modrfied hydrcphilic polymer (a carboxyiic groip-modrfied polyvinylaloohol and a carbaxyfic group-contained polysac- 
charide, etc.). an acid anhydride group-contained hydrophilic polymer (an aBcytvinylether-maleic anhydride copolymer, 
an ethylene-maleic anhydride copolymer, a vinyl acetate- rnaleic anhydride copolymer, a styrene-maleic anhydride 
copolymer, and a (meth)acrytate-maieic anhydride copolymer, etc), and an amino group-contained hydrcphilic polymer 
[a rxrtyamkJe-polyamine, a polyvinyl amine, and a partially-hydrolyzed product of a ptay(N^nytformamtf e) , an amino 
group-contained polysaccharide, etc.]. 

[0440] In the atove-described preferred embodiments, use amount of the hydrophilic polymers is usually 50-1000 
parts by weight, preferably 1 00-500 parts by weight or so based on solid content with respect to 1 00 parts by weight of 
the above-described cationic polymer. _ _ 

[Q441] In other preferred embodiments of the present invention, a moat outside layer In the ink-absorbing layer is con- 
structed by a porous layer. 

[Q442] The porous lever is, rf h has a wetting ability to a water-based ink, and it is capable of permeating into pores, 
not particuiany limited. The porous layer can be usually constructed by a variety of polymers, for sxsmpie, an olefin- 
based polymer, a vinyl-based polymer, an acrylic-based polymer, a styrene-based polymer, a polyester, a polyamkJe, a 
polycarbonate, a polyurethane, a polysutphone, a polymer derived from an epoxide, and a cellulose derivative, etc. 
[0443] A preferred porous layer has a high wetting ability to a water-based ink, and it has a sufficient hydrophilc sur- 
face which is capable of permeating into pores. Such the porous layer can be constructed by a hydrophilic polymer or 
a polymer which is modified as becoming hydrophilic His to be noted that the hydrophilic polymer or the polymer which 
is mexffied as becoming hydrophilic means a polymer having a contact angle of less than 80* (preferably, 0-60", and 
particularly, 0-40* or so). The contact angle is an angle between a tangent to a water drop and surface of the polymer 
at an intersection between the surface of the water drop and the surface of the polymer in a state in which spreading of 
the water drop stops on a surface of the polymer at room temperatures. 

[0444] As the hydrophHIc polymer, there tan be employed the same hydrophific polymer as in the previously, 
described ink-absorbing layer. More specifically, as the hydrophilic polymer, there can be enumerated, fa* example, a 
cellulose derivative la cellulose ester (an ester of an organic acid such as a cellulose acetate, a cellulose propionate, a 
cellulose butylate, a cellulose acetate-propionate. a cellulose acetate-butytate, and a cellulose acetatephthaJata; an 
ester of an inorganic acid such as a cellulose nitrate, a cellulose sulphate, and a ceUose phosphate; an ester of a 
mixed acid such as a cellulose nitrate-acetate, and a cellulose ether (an ethylcelluioee, etc), etc.]. an acrylic-based pol- 
ymer [the previously-exemplified poly(meth)acrylatee, polyacryionrtrile, polyacrylamide, po^-N-niethytecrylanTide, etc.], 
a pory^riylpyrolidone, a polyalkyteneoxide (a polyethyleneglycol. etc.), a ployvinyl acetate and a completely- or partially- 
saponified product thereof (a polyvinylaJcohot. etc.), an ethylene-vinylacetate copolymer and a completely- or partially 
saponified product thereof (an etriytene-vinyl alcohol copolymer, etc), a polyakylvinylether (a polymethytvinylether. 
etc.), a polymer having carboxyiic group or a salt thereof (a styrene-maleic anhydride copolymer, an afcyl(meth)acr- 
yla!e^meth)acryHc add copolymer, and a methylviriylether-maleic anhydride copolymer, etc.), a polyarrdde, a polyeth- 
ylene Mne, a potysulphone, and a polyether sutphone, etc The hydrophilic polymers can be employed solely or in 
combination of two or more kinds. 

[0445] ft is to be noted that even a potyolef in-based resin such as a polyethylene and a polypropylene, a s tyrene- 
based resin such as a polystyrene, and a f luororesin which are a hydrophobic polymer can be given a hydrophilc prop- 
erty by addition or coating of a surface active agent and a wetting agent, etc., plasma-treating, and a corona-tfscharge, 
eta, and the prevlously^escribed hydrophilic polymers also Include the hydrophobic polymer to which a hydrophilic 
property is given as described above. 

[0446] The porous layer is preferably constructed by at least one selected from the oePutose ester, (meth)acrykxiitrile- 
based polymer, (meth)acrylate-based polymer, and polysulphone-based polymer, and average pore dfemeter is prefer- 
ably 0.5-5 pm or so. 

[0447] As a preferred cellulose ester for forming the porous layer, there are included an organic acid ester of a cellu- 
lose (tor example, an ester with organic add having a carbon number of 2-4 or so), particularly, a cellulose acetate (a 
cellulose diacetate and a celulose triacetate, etc.), etc. 

[0448] A viscosity-average polymerization degree in the cellulose derivative (the cellulose ester, etc.) is, for example. 
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50-600, preferably 75-500. and more preferably 100-250 (particularly. 100-200) or sa There can be also effectively 
employed a cellulose acetate having the viscosity-average polymerization degree of 100-190 or sa 
[04491 The viscosity-average polymerization degree in the cellulose ester such as a cellulose acetate can be meas- 
ured by an intrinsic viscosity method by Uda. et al (Kazuo Uda. Hideo Saitoh, Textile Society Journal. VW. No. 
1. pages 105-120. 1962). That is. a cellulose ester is precisely-weighed to dissolve in a mxed solvent of melhylenechlo- 
ride/methanol*9/1 (weight ratio), and a solution having a predetermined concentration "c" (2.00 gfL) Is prepared. The 
solution is poured into an Ostwald viscometer, and there is measured a time T (second) during which the solution 
passes through between marked lines in the viscometer at 25'C. On the other hand, In relation to the mixed solvent 
alone, there is also measured a time to" (second) during which it passes through as described above, and the viscosity- 
average polymerization degree is measured accorxfing to the following equation. 



DPohyexio* 



(in the formula. T is a passing time (second) of the solution, and V (second) is a passing time (second) of the solvent, 
■c* is concentration (gTL) of the cellulose ester in the solution, n«i Is a relative viscosity, [ifl Is an Intrinsic viscosity, and 
DP is the polymerization degree.) 

[04501 The average substitution degree in the cellulose derivative can be selected from a range of 1-3 or so. For 
example, in a preferred cefulose acetate, an average acetyiation degree is 42-62% (43-60%) or so, preferably 42-57% 

[0451] Of the vinyl-based polymers, the (meth)acrylonitrile-based polymer and the (meth)acrylate-based polymer are 
preferred. That is, there are preferred at least one of homopolymers or copolymers of the (meth)acrylic-based monomer 
selected from (meth)acrylonitrile and the (meth)acrylate-based monomer, and a copolymer of the (meth)acrylic-based 
monomers with other oopdymerizable monomers (a vinyl ester-based monomer, a vinyl-based monomer having a net- 
erocycfic ring, an aromatic vinyl-based monomer, and at least one monomer selected from a polymerizable unsaturated 
dicarcocylic add or a derivative therefrom, etc.] 

[0452] The (meth)acryionitrae-based polymer includes a polyacrytonitrile, a polymethacrytonHrile, and a copolymer of 
(meth)acrylonitrlle with a copolymerizable monomer. The copolymerizable monomers inctod, tor example, a vinyl eater- 
based monomer (vinyl acetate, etc), a (meth)acryllc-based monomer [(meth)acrylc acid, a C^aalkylfmeth^crytete. 
and a C M alkylarnino-C2^alkyl(meth)acrylate, etc.], a vinyl-based monomer having a heterocyclic ring containing nitro- 
gen (vinytpyrclidone. eta), or a combination thereof, etc 

[0463] As the (meth)acrylate-based polymer, there can be exemplified a homopolymer or a copolymer of the above- 
described (meth)acrylic-based monomer and a copolymer of the (meth)acryifc-based monomer with a copolymerizable 
monomer (a vinyl ester-based monomer, an aromatic vinyl monomer, a polymerizable unsaturated dtearoxylic acid or a 
derivative therefrom, etc), etc. . _ 

[0454] The previouely-descrtoed porous layer has a large number of micro pores, and the micro pores may be any 
one of passing through-pores and netike random shape pores. A preferred porous layer has usually a nrtoo layer-sep- 
arated structure In the micro layer-separated structure, a shape of the rricro pores is usually an indefrrte shape, and 

irregularly non-circular shape. , ^ _ . 

[0455] Average particle diameter in the porous layer may be, for example, 0.001-1 0 |im (tor example, 0.005-10 |im), 
preferably 0.005-5 |tm (tor example, 0.01-5 jun), and more preferably 0.005-2.5 |im (tor example, 0.005-1 )im) or sa In 
the case that the average particle diameter is less than 0.001 nm, an ink-absorbing ability is not improved so much and, 
in the case of exceed ng 10 |im, water resistance and printing qualty are apt to lower. 

[0456] Porosity in the porous layer can be selected depending upon an ink-absorbing property, and it is, for example, 
10-70% (tor example, 10-65%). preferably 1*65% (for example, 1*50%). and more preferably 20-60% {for example, 

ywm^ THcfcness of the porous layer can be selected depending upon uses, and It Is, for example, 1-100 Jim, preler- 
ably 3-50 |im, and particularly 3-20 >un or sain the case irat me tNckneee of the porc« layer is less than 1 |iin. water 
resistance is insufficient and, in the case of exceeding 100 jim. H is anxious that an ink-absorbing property lowers. Since 
the porous layer is high in a wetting property, and it has a hydrophilic surface through which an ink sufficiently pene- 
trates into the pores, in an ink-jet style method, filed ink is quickly absorbed into a hydrophilic polymer by which the 

porous layer is formed, whereby, the surface of the recorcfing sheet can be apparently dried quickly. 

[0458] The porous layer to be employed in the present invention may also be a porous mem brane which is commer- 
cially supplied as a usual membrane filter. As a commercially supplied product, there can be exempted, tor example, 
a membrane fitter made from a triacetyt cellulose (manufactured by Fuji Photo Rim Ca Lid.) and a membrane filter 
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made from a mixed cellulose of a triacetyi ceflutose/hitrocefluloGe (manufactured by Millipore). etc 
[0459] In the present Invention, In order to Improve water resistance, a crossfinkaWe agent may be added to the ink- 
absorbing layer. As the crosslinkable agent, there can be exemplified, for example, an organic-baaed crossfinkable 
agent (an amino resin, an epoxide-based compound, an amine compound, a polyvalent carbaxylic acid or an anhydride 
thereof, a polyisocyanate, and a blocked type polyisocyanate, etc.) and an inorganic-based crosslinkable agent (boric 
acid or a borate, a zirconium compound, a titanium compound, an aluminum compound, a phosphorus compoun d, and 
i coupling agent, etc.), etc. The crosslinkable agent can be employed solely or in combination of two or more 



[0460] In the ink-absorbing layer, a curing agent (a cuing catalyst or a curing accelerator) may be added in order to 
accelerate a curing reaction. As the curing agent, there are enumerated an organic tin compound, an organic alumnum 
compound, an organic titanium compound, an organic zirconium compound, an acidic comp ound, an bask: compound, 
an acidic phosphate, a mixture or a reaction product of the acidic phosphate with an amine compound. 
[0461 ] The curing agent can be employed solely or in combination of two or more kinds. 

[0462] Further, in order to improve a fixing ability of a coloring agent (a dye), there may be advantageously employed 
a binder for a dye, particularly, a polymeric binder for a dye. The binder for a dye Che polymeric binder for a dye) usually 
contain a cationic group (particularly, a strong cationic group such as guanidyl group and a quaternary ammonium salt 
type group) in the molecule. The binder for a dye may be even water-soluble. As the binder for a dye, there can be exem- 
pWed, for example, a dicyan-based binder, a polyamine-based binder, and a pdycation-based binder, etc. The binder 
for a dye can be also employed solely or In combination of two or more Wnds. 

[0483] In the ink-absorbing layer, in order to further improve an ink-absorbing abtfity and a blocking resistance, there 
may be also added bulk materials (pigments, etc.). As the bulk materials, there can be enumerated, tor example, Inor- 
ganic bulk materials (mineral bufc materials such as white carbon, fine-particle state calcium silicate, zeolite, alumi- 
nomagnesium silicate, calcine diatomaceous earih. nfie-partfcie staid magnesium carbonate. fins=partic!e stats 
alumina, silica, talc, kaofin, delamikaofin. clay, heavy calcium carbonate, light calcium carbonate, magnesium carbon- 
ate, titanium dioxide, aluminum hydroxide, calcium hydroxide, magnesium hydroxide, magnesium sificate, calcium sul- 
phate, serWte, berrtontte, and sumectite), organic bulk materials (aoesHnkatte or noncrossinkable organic fine 
particles such as a polystyrene resin, an acrylic resin, a urea resin, a melamine ream, and bertzoguanarrtne resin, 
organic bulk materials such as a microbaloon. etc), etc The bulk materials can be appropriately selected and employed 
solely or in combination of two or more kinds. 

[0464] The ink-fitosorbing layer, within a range in which properties are not deteriorated, may further contain usual addi- 
tives, tor example, a dispersant, a surface active agent, a fluorescent coating, a pH regulator, a defoarring agent, a wet- 
ting agent, a coatabffity improver, a thickener, a lubricant, a stabilizer (an antioxidant an ultraviolet ray absorbent, a 
thermal stabilizer, etc.), an anti-static agent, an anti-blocking agent, and an antiseptic, etc 

[0465] The thickness of the ink-absorbing layer can be selected depending upon usee, and it is. for example, 5-50 |iin. 
preferably 10-30 |un and usually 5-30 |im or so. In the case that a porous layer is formed as a most outside layer for 
the ink-absorbing layer, the total thickness of the ink-absorbing layer is 5-150 jim, and preferably 8-50 |im or so 
[0466] The ink-absorbing layer can be formed by coating a coating liquid containing the prariously-deecribed Wc- 
absorb^Me polymer (a hydrophiBc polymer) on a base material, and then drying. The coating liquid having an ink- 
absorbing properties constructed by the hydrophilic polymer and a solvent (water or an organic solvent) , and It may con- 
tain the additives. Further, a film-like ink-absorbing layer may be even laminated by sticking on a base material option- 
al using an adhesive, etc. Still further, in the case that a porous layer is formed, the other ink-absorbing layer side can 
be also laminated on a base material by sticking optionally using an adhesive, eta after forming a laminate of the 

porous layer with an other ink-absorbing layer. 

[0467] The porous layer may be laminated optionally using an adhesive, etc, and, it can be farmed by, tor example, 

(i) a phase separation method in which a polymer is micro-phase-separated using a good solvent and a weak solvent, 

(ii) a foaming method in which pores are formed by foaming a polymer, (Hi) a stretching method in which a polymer f 1m 
is stretched, (iv) an irradiation method by an ionizing radiation in which pores are formed by irradiating an ionizingradi- 
ation on a polymer 13m, (v) an extracting method in which pores are formed by extracting and removing soluble compo- 
nents from a fBm prepared by the soluble components (polymers, inorganic salts, eta) to solvents and insoluble 
polymers to solvents, and (vi) a sintering method In which pores are formed at clearance between particles by bonding 
organic particles (polymer particles, etc.) or inorganic particles by a binder. A preferred method includes the phase sep- 
aration method (i). particularly, a method in which pores in the porous layer are formed after coating a coating liquid con- 
taining a polymer on a base material or other ink-absorbing layer (that is, a method for forming micro pores of the 
porous layer in a film-forming step). 

[0468] In the phase separation method (Q, the micro pores in the porous layer may be formed by a wet phase-conver- 
sion method (that is, a method in which micro pores are formed by applying the weak solvent to the polymer through 
spraying or immersing on the coated layer after coating a good solvent solution of a polymer on the ink-absorbing layer). 
However, it is more preferred to form by a dry phase-conversion -method (that is, a method in which a porous layer is 
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<nrmod hv causino a micro phase-separation through evaporating and drying solvents after coating a coating Squid con- 
S ?S a gS SL Sution to the Jolymer. and a weak solvent to the polymer having a higher baling 
port than the good solvent on the ink-absorbing layer) in view of mass productwn. 

TM691 In the dry phase^orrvereion method, the good solvent having a lower boiling point T^T a 
KSngalta ■ cortng the coating liquid containing a polymer, a good sotver*. and a weak solvent^ s^^Ja 
PoSlowaTs^hTprogress of evaporation of the good solvent. resuWng ta that the P<*Y™^ f^' e <^ 
^nnteBBland causes a phase-separation from a weak solvent phase. By a progress of further drying, a network 
s^cCe S ^e^agulatoTM^. micelle, resuWng in that a porous phase having micro pores between par- 
ticles is formed by the completion of evaporation of the weak solvent , . . 

[04701 In theory phase-conversion method (a dry phase-separation method), it* .-rxxrfant to 
S poirt soS having a higher WRng 

P^SsVonWcontrol pore diameter of the porous layer. His important to selects ^J^^^*"* 
so^antand the weak solvent can be experimentally selected, depending upon the lend of polymers, from a 
vaneSo? s^el^ as^th^^cartx^ (hexane and octane, etc), cyctoaltohafic hydrocartxx^ (cyctohex- 
^.trSSc^rocarbone (toEene and xylene, etc,, hatogenated ^^J^^^^^ 
vtene *toride etc), atoohota (methanol, ethanol. and butane), etc.). esters (methyl acetate and ett^acetete^toO. 
tZZmSSnfi* methylethylketone. etc), ethers (dtoxane. diethy.ethej; and tetmh^rofuran^)^c^s- 
otet^he content of the polymer In the coating liquid can be selected depending upon *j * 

ST^erand tor example. It Is 5-30% by weight, preferably 5-20% by weight, and parttouterty 5-15% by weight or 
£ ^SSSi^SS ?<* coated cnabaae material by. for example, a roll ooater. air-knife coaler, btede coated 
S^eTS 'coW comma cater, gravure coaler, and silk screen coater method, etc which are a commonly used 



SSlf ' in the ink-jet recording method, pictures are formed on the recording sheet by spraying ink compcnentesuch 
asTdle Ik d l*£*nttok from a side of the ink-absorbing layer. In such a recorded matter, ance re^P«ures 
a?e ?2£2£ £e ink-absorbing layer (in the case that a porous layer ™<*-P°«* * the porous layer or other ink- 
ohcwWnn the oicture images are exceftent in water resistance and duraoaty. 

InSe caTe Lt the ink-absorbing .aye, * conftn*** a cations ^ ^ ZSTSSSZ 
q^oup and a hydrophilic polymer and in Ihe case that a porous layer is formed as a moetoutexte layerof *e '*^bsorb- 
Kvwm ^Xorbi^property. a printing property, and water resistance are remarkably .mproved. It is to be noted 

K£E lasTcomponantfor an ^^^^^rr^.S^n^tvS' 
«nM in waisr resistance in the case that a porous layer is formed as a most outside layer of the ink-absorbing layer. 
evS agent suSas theplgment ink. stoc. f bdng to carried out by betng teksn Into the 

EST ^2^^^^^^ layer is formed^ opposite side of 

!U?Sm can be readily stuck on a desired article such asjor <^*«^~ 

paper, a^la^ film, glass, and a metal by a simple operation of heating before or after forming picture images on an 

^T^S^SnSng sheet 2 of the present invention, since a speeded component is empk^ as a ^ P 1 ^*** 
SUng^e^etaAtack layer, into case that the delayed-teck layer to tanned. It can be dried by heating at a 
hTgT^rr^e a"rfo not ^productivity can be inproved but also blocking is not caused wh.le ma^™* an 
excellent adhesive properly even though it is stored for a long time. ramdim eh*-* hv an ink-iet recordino 

[04751 Although the recording sheet 2 of the present «ver*on » useful as according ^^^^J^™ 
method to^hteh small drops of an ink are sprayed to record, it can be also utazed as a pmtJng sheet (particularly, a 

LTnweSiTis has a high blocking resistance. Further, it is excellent in an ink^bsorbing ability, pnnting abilrty. and 
water resistance. 

[Shrink label] 

[04771 In the shrink label of the present invention, a delayed-tack layer composed of a thermoplastic resin, a solid 
ntarfciaer and «* tackrfier is formed on a shrink film. . . . 

[w£ P*Te metaplastic resin, there can be employed the same therrr»ptastic re«n as .n *° ("^^es^ 
♦^mv^iastfc resin conwosition described in the present invention. Glass transrbon temperature (To) in the thermoplas- 
Z^^^Z^^^^J^ thekWofrnateriatotobestockwIthin * 
m ™£i£Sm adhesive property and an arrthbtocktog property in the case that a rxessure-sensitive adhesive 
sU^lVZvTi i usuaBy -10 to 70-C or so. preferably -10 to 25*C. In the case that the glaae tranerbon temperaUxe 
to less a Sfl resistance is apt to become lowered and. in the case that the glass transition temperature 
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is too high, an adhesive property is apt to become lowered. 

P479] The present invention is mainly characterized in that a solid plasticizer is employed in combination of com- 
pounds included in at least two kinds of compound groups of tour kinds of compound groups composed of the multiester 
compound 0) (Tret compound group), the phosphorus compound (iia) (second compound group), the (fiester compound 
Ola) (third compound group), and the dicydohexylphthalate (fourth compound group). 

[0480] Of the prertously-descrfoed multiester compound, there Is preferred a multiester compound of the previously- 
described (A1 1 ) a substituted cydohexanol substituted by at least one of an aDcyl group and having at least 3 carbons 
in the alkyi group or (A21) an alcohol having a bridged ring containing at least one of a sbc-membered saturated carbon 
ring to which hydroxy! group or hydnoxymethyl group is bonded with the (B) a polybaslc acid. 
[0481 J The eofid plasticizers are the same as in the prevtously-described thermoplastic resin composition 1 described 
in the present invention. t ^_ ^ 

[0482] In the present invention, the solid piastidzer is employed in combination of at least two kinds of compound 
groups of lour kinds of compound groups of the (i)-(iv). As the embodiments thereof, there are enumerated (1) a com- 
bination of the multiester compound (i) with the phosphorus compound (Ha). <2) a combination of the multiester com- 
pound (i) with the diester compound (fiia). (3) a combination of the muftieeter compound (i) with the 
dicydohexylphthalate fiv). (4) a combination of the phosphorus compound fiia) with the diester compound pa). (5) a 
combination of the phosphorus compound (fia) with the dcydohexy^phthaiate (iv), (8) a combination of the diester com- 
pound (iiia) with the dicydohexylphthalate (iv). (7) a combination of the multiester compound (i) with the phosphorus 
compound (iia) and the dester compound (Iiia), (8) a combination of the truJWester compound (I) with the diester com- 
pound (iiia) and the dicydohexylphthalate (Iv). (9) a combination of the phosphorus compound <ia) with the diester 
compound (Iia) and the oTcyctohexylphthalate (Iv). and {1 0) a combination of the multiester compound <i) with thephos- 
phorus compound (iia). the diester compound (iia). and the dicydohaxyiphthalate fiv). Of those, there is preferred a 
combination induotog compounds induded in ai least two compounds groups cf the three Kinds of tie compounds 
groups of the multiester compound (i). the phosphorus compound (Ha), and the fleeter compo und (iiia) . 
[0483] The compounds induded in al least two compounds groups of the four kinds of the compounds groups are 
preferably employed m the amount of, tor example, 1 -99% by weight or so, particularly 5*5% by weight or so and, 
above all, 5-80% by weight or so with respect to total soBd ptastidzem. 

[0484] In the present invention, the content of the solid plasticizer in the detayed-tack layer is. for e xample . 30-1000 
parts by weigjit preferably 100-1000 parts by weight more preferably 150-900 parts by weight and particularly 200- 
800 parts by weight or so based on 100 parts by weight ol the thermoplastic resin. In the case that the content of the 
solid plasticizer is less than 30 parts by weight, suff ident tackiness is not occasionally produced In heating and, in the 
case of more than 1 000 parts by weight, cohesive force towers, resulting m that adhesive strength Is not occasionally 
produced. 

[0485] In the shrink label of the present invention, once different kind of compounds induded in the abeve-descrfeed 
specified compounds groups are employed in combination of a plurality of kinds as the solid plasticizer for allowing to 
contain in the detayed-tack layer, those are readity piastidzed by being melted at a sticking temperature of the label, 
and recrystaBization of the solid plasticizer is delayed, resulting in that a higfi transparency and adhesive ability are 
maintained over a long time of period. For that reason, it can be firmly and stably stuck on a vessel, ete. such as a bottle 
for a long time of period. 

[Q486] In the present invention, other sold plasticizers except the above-described ones may be optionally employed 
within a range in whfch an effect in the present invention is not deteriorated. As the other solid plastxazenj tobecoem- 
ptoyed. there are enumerated the same compounds as in the thermoplastic resin composition 1 o* the present invention 

described hereinabove. . 

[0487] AsatackffiercoiTstnjctingthedelay^^ 

tackHier may be also employed in combination of two or more kinds. 

[0488] The content of the tacWf ier in the delayed-tack layer is not particularly limited, and rt can be appropriately 
selected according to the combination of the thermoplastic resin with the sdid plastidzers. In usual, it is preferably 
employed the amount of 10-600 parts by weight, and preferably 20-500 parts by weight based on the 100 parts by 
weight of the thermoplastic resin. 

[0489] In the delayed-tack layer, within a range In which properties are not deteriorated, the re ma y be wed usual 
additives euch as, for example, an auxiiary for firrMorming, a defoaming agent a coatabiBty Improver, a thickener, a 
lubricant a stabilzer (an antioxidant, an ultravidet ray absorbent, a thermal stabilizer, etc.), an anti-static agen t and an 
anti-blocking agent (inorganic filers arid organic fillers), ete. As the auxiliary tor film-forming, the prevtoudy-descrfoed 

ones can be employed. 

[0490] The delayed-tack layer can be formed by coating the thermoplastic resin composition containing the thermo- 
plastic resto, the solid plasticizers, and the taddfier on the shrink Hm. For example, the delayed-tack layer can be 
formed by coating a water-based composition in which the thermopl asti c resin is dispersed in water, or by coating after 
dissolving the thermoplastic resin, eta. in an organic solvent and. or by coating after thermally melting the thermoplastic 
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resin, etc. Of those, there is preferred a method of coating a water-based composition in which the thermoplastic resin 
is dispersed in water. 

[0491] In the previously-described water-based composition, a diepersant to be employed for dispersing the thermo- 
plastic resin is not particularly limited, and there can be employed any one of an an ionic-based, a cationic-based. and 
a nonionc-based dispersants which are conventionally publicly-known. As the anionic-based cSspersartts, there can be 
enumerated carboxylatBs, sulphates, sulphonates, and phosphorates, etc Of those, an ammonium carboxylase is pre- 
ferred. As the nontontc-based dispersants, there can be enumerated a polyethylene glycol type and a polyvalent alcohol 
type ones, etc 

[0482] As a method for preparing the previously-described water-based composition, there can be also employed a 
variety of methods which are converrtionaly publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing a delayed -tack layer are in advance mixed, and then, 
dispersed in water, a method in which a solid plasticizer is dispersed in a thermoplastic resin emulsion and a tacktf ier 
emulsion, respectively, followed by mixing thereof, a method in which a solid plasticizer is dispersed in water, folowed 
by mixing a thermoplastic resin emulsion and a tackrfier emulsion with the dispersed liquid. As a method for dispersing 
the solid ptesticizer into the emulsion or water, there can be exemplified a method in which a molten solid plasticizer is 
dispersed, a method in which a solid plasticizer is dispersed while finely-powdering, and a method in which a finely- 
powdered solid plasticizer is dispersed, etc. 

[0493] It is to be noted that the thermoplastic resin emulsion may be even prepared by an emulsion polymerization 
and, further, It may be also prepared by emulsifying optionally using an additive after obtaining a polymer by other meth- 
ods except the emulsion polymerization. For example, a thermoplastic resin emulsion can be prepared by emulsifying 
while adding water after adding an additive (for example, an emulsffier, pH-regulator, and acid, etc.) to an organic solu- 
tion containing a polymer polymerized under the presence of a water-soluble organic solvent (an alcohol, eta such as 
isopropyl alcohol), and then by removing the organic solvent 

[0494] In the solid plasticizer in the water-based composition, average particle diameter is preferably 0.5-20 jun or so. 
and more preferably 1-15 \im or sa m the case that the average particla diameter is less than 0.5 jim. it is anxious that 
a blocking resistance occasionally lowers or productivity lowers because of requiring a long period lor crushing. In the 
case that the average particle diameter is more than 20 urn, a coating surface become roughened, and ft is anxious that 
a quafty of a label lowers. 

[0495] As methods for coating the thermoplastic resin composition, there can be enumerated by. for example, a 
method in which there are used a roll coaler, an air-knife ooater, a blade coater, a rod coater, a bar coater, a comma 
cater, a gravure coater, and a silk screen coater, eta Thickness of the delayed -tack layer is, for example, 4-20 |in% and 
preferably 5-15 pm or so. 

[0496] In the shrink label of the present invention, aa a shrink film which is a base material, there can be employed a 
thermally-shrinkabie plastic film which shows a thermally-ehrinkable property to at least one direction, and which is 
pubficly Known and, for example, a rxtfyviriytehloride; a polyolefine such as a polyethylene and a polypropylene; a sty- 
rene-based resin such as a polystyrene; a polyester such as a polyethylene terephthalate; and a monoaxially or biaxi- 
ally-oriented film composed of a composite material thereof, etc. thickness of the shrinkfilm is, for example, 15-150 jim, 
and preferably 20-120 jim or sa 

[0497] In at least one surface of the shrinkf im, a printing layer may be formed in which characters and designs, eta 

[O^J^TTie printing layer can be formed through printing by usual printing methods (for example, a letterpress printing, 
a planography, and a gravure printing, eta). 

[0499] Between the shrinkf Im and the delayed tack layer, a concealing layer may be formed. In the shrink label having 
the concealing layer, in the case that it is applied to vessels, etc. already printed, unnecessary expressions can be con- 
cealed from the view which are directly printed on the vessels, eta The concealing layer can be formed by printing or 
coating a composition containing a substance having a concealing property using usual printing methods or coaling 
methods. For example, the concealing layer can be formed by printing a printing ink containing the substance having a 
concealing property, a vehicle (an oil, a resin, a solvent, and a plasticizer, eta), and additives (wax and a surface active 
agent eta) using usual printing methods. 

[0500] As the substance having a concealing ability, there are enumerated, for example, a white pigment such as tita- 
nium oxide and zinc oxide, a black pigment such as carbon black, a pigment such as a blue-colored pigment and metal 
powder such as bronze powder, etc. The resin constructing the vehicle is not particularly limited, and there are enumer- 
ated, for example, natural resins (rosin, shellac, and gilsonite), natural resin derivatives (rosin derivatives, eta), and 
synthesis resins (a phenol resin, a ketone resin, a polyvinytehloride, a chlorinated polypropylene, an acrylic resin, a pol- 
yester resin, a polyamide resin, and a cellulose derivative, eta), ete. There is preferred the use of a resin which has an 
affinity to the thermoplastic resin constructing a delayed-tack layer in order to prevent peeling from the delayed-tack 
layer on the concealing layer. The concealing layer may be formed by a plurality of layers. It is to be noted that in the 
case that a printing layer is formed on the surface of the delayed-tack layer side in the both surfaces of the shrink film, 
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the concealing layer is formed between the printing layer and the delayecHack layer. Thickness of the concealing layer 
te, for example. 3-20 |irn, preferably 4-15 \im or so. 

[0501] Further, in order to give metallic gloss, a metal-deposited layer may be formed between the shrink tarn and the 
delayecHack layer. It is to be noted that in the case that a printing layer is formed on the surface of the delayed -tack 

5 layer side in the both surfaces of the shrink film, a metal-deposited layer is formed between the printing layer and the 
delay ed-tack layer. As metals for constructing the metal-deposited layer, there are enumerated, for example, aluminum, 
chromium, and nickel, eta The deposited layer is formed by, for example, a vacuum depositing method, an ton-plating 
method, and a spattering method, eta which are a usual method. Thickness of the metal-deposited layer Is, for exam- 
ple, 0.01 -0.5 urn, and preferably 0.02-0.3 jim or sa 

10 [0502] Although the shrink label of the present invention may be even flat-state, it is often employed in a cylindrical 
shape in which the delayed-tack layer is employed as an inside. The shrink label of the present invention can be 
employed for, for example, a plastic vessel such as a so-called PET bottle, a glass vessel, and a metallic vessel, eta 
[0503] In the shrink label of the present invention, since the compounds contained in specified compound groups are 
employed in combination of at least two kinds of compounds as a solid piaaBdzer to be contained in the delayed 4ack 

is layer, tackiness can be readily produced by heating, and recrystaliization of the solid plastkazer can be delayed, result- 
ing in that an excellent transparency and adhesive strength can be maintained for a long time of period. For that reason, 
it can be firmly and stably fixed on an article to be stuck such as vessels tor a long time of period. 

[Water-based resin composition and a water-based coating agent] 

so 

[0504] There are illustrated respective components tor copolymertzation of resins which construct the water-based 
resin composition of the present invention. In the present invention, a potymerizable unsaturated monomer (G) having 
a hydroiyzsoie siiyi group is employed as one off the components for cupdymeri*a5Gn. 

[0505] By the use of the monomer (G) as the components for copQlymerizatton, the hydrolyzaWe siyl group acts as 
26 a crosslinkable functional group during forming a coating layer, and water resistance, solvent resistance, and adhesion 
in the coating layer can become improved. 

[0506] As the potymerizable unsaturated monomer (Q) having a hydrolyzable sifyl group, there is enumerated, for 
example, the polymerizabJe unsaturated monomer having a hydrolyzable silyi group represented by the formula (13) 
shown vi the previously-described thermally- and pressure-sensitive adhesive 3 of the present invention. In the formu- 

30 iae, meanings of marks and examples of substituted groups are the same as in the above descriptions. 

[0507] The potymerizable unsaturated monomer (Q) having a hydrolyzable silyt group includes, for example, the com- 
pounds represented by the formulae (14)-(25) which are shown as a potymerizable unsaturated monomer having a silyi 
group in the previously-described thermally-and preesure-eenertive adhesive 3 of the present invention. In the formulae, 
meanings of marks and examples of substituted groups are the same as in the above descriptions. 

se [0508] As the cornpounds represented by the previously-described formula (1 4), there are enumerated, for example, 
vinyl trichJorosaane, vinyimethyldichtorosilane, vinytdimethyt chJorosilane. viriylmethylphenylchiorosilane. isopropenyt 
trichloroeBaro, isopropenytmethyiolchlorosilane, isopropenyt cfimethytchlorosftane, and isopropenyrnethylphenylchlo- 
rosilane, etc. 

[0509] Ae the compounds represented by the previously-descrfoed formula (1 5), there are enumerated, for example 

40 alyttrichlorositane. allylmethykfohtorosHane. and a! lykfimethylchbrosilane. eta 

[05101 As the compounds represented by the previously-described formula (16), there are enumerated, tor example, 
2Kmeth)acryloxyethy1trichic^osilane. 3-(meth)acryloxypropyi tricttorosilane, 2-{meth)earytoxyethylme^ c*chtorosi- 
lane, 3-(meth) acryloxypropylmethyl dteWorosflane. 2<meth)acrylc*yethyl<fim^ and 3-<meth)acrytaxy- 

prcpyldimethylchlorosilane, etc. 

45 [0511] As the compounds represented by the previously-described formula (17), there are enumerated, tor example, 
vinyttrimethoxysaane, vinyttriethoxy6i!ane, vinyttributoxyetlane, vinyltri(hexyioxy)silane, vmyttn^c<rtylc«y)saane 1 vinyl- 
tri(decytaxy)silana viny»tri(dodecylc«y)silane, vinytdimethoocymethylsaane. vinyWiethcoymethytsaane, vinytmethoxy- 
drnethytsilane, vinyl ethoocytfmethylsflane, vinytbutcocydirnethytsilane, vinytoiphenylethoxysilane, isopropeny- 
Itrimethaxysaane, isopropenyttriethoxysilane, teopropenyttributoxysilane, isopropenyttri(hexytoxy)6ilane. isopropenyt- 

so trt(cctyloxy)&Hane, isopropenyltrl(decyloxy)6llane, lsopropenyltri(ctodecyloxy)6llane, teopropenyfolmethoxyrnethv^ 
isopropenyidi ethoxymethyl silane, isoprcpenylmethc^imeth^ ieopropenylethoxy dimethyteiJane, i&opropenyl- 
butcocydimethylsaane. and vinyltris(2-methc(xyethc«y)silane, eta 

[051 2] As the compounds represented by the previously-described formula <1 8), there are enumerated, for example. 
aJyttrimethoxysilane, vinyUecyKrimethoxysilane. vinytoctyttrimethoxysiane, viiiytphenyttrimethoxysi lane, vr»ytphenytd- 
55 imethoxymethylsilane, vinylpnenytmethoxydimethyl silane, isopropenylph^nyltrimethoxysilane, isopropenylphenyi 
diriethoxymethylsilane, and iscpropenylphenylmethaxydimeihyl silane, eta 

[051 3] As the compounds represented by the formula (19), there are enumerated, for example, 2-(meth)axrytaxyethy1- 
trimethoxysilane, 2-{meth)acry1axyethyrtriethoxysilane. 3-(meth)axaY»oxypropyi trimethaxysilane. 3-<meth)acrytaxypro- 
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pyhriethoxysaane. 3Kmeth)acrylc^ropylmethyWimethoxysilane. 3-(meth)acfytoxypropyl dierthoxysflane, and 3- 
(meth)acryloxypropyttn*(2-i«^ 

[05141 As the compounds represented by the previously-described formula (20), there are enumerated, tor example. 

WalMoxycaitonyl-c^ihentf f 0 ^" 
imethoxymethyt siane, 3-(allytaxycarbDnyt^henylBneKartxKylprDpyliTiBttioxy dirnethylsilane. 3-(tsopm^imeitrH- 
eneoxycarboriyl-o-phenylene-carb^ SKteoprooenytmetnyteneoxy ca^rylKH)t»nylene- 

carboxy)pmoytdimethoxymethytsUane, and ^ 

[05^ Asthe compounds represented by the previoudy^eecribed formula (21), there are enumerated, for example, 
3-(vinytphenylarnino)propyltrimethoxysilane, 3-(vinylphenylan*io) propyrr/iethoxysilane. 3-(virTytoen2ylamino)propyhn- 
methoxy silane, and 3-(vinylberizytarTino)propyttriethcixy6aane, etc. 

[05161 As the compounds represented by the previously-described formute (22). there are enumerated, for example. 
3-[vinytohenvlenemethylene<etl^^ and 3^^propeny^pr>enylenemethylene(ethy^en- 

ediamino)]prcpyl tlmethoxysilane. eta 

[05171 As the compound represented by the previously-described formula (23), there are enumerated, tor example. 

2- (vinykixy)ethvltrimethoxysilaiie. 3-(vinytaxy)propyi trimethoxysilane, 4-(winylaxy)butyltriethaxystane. and 2-isoprope- 

nyloxy)ethyltrimethaxysilane, etc. 

[05181 As the compounds represented by the previously-described formula (24). there are enumerated, tor example, 

3- (allyloxy)propyltrlmethoxysllane. 10-(alrytaxycarbonyl)decyt trtmethoxysllane, 3^lsoprcperiylinetlTyleneoxy)propyl trl- 
methoxydlana, and ir>(iaopropylmeth^ 

[051 91 As the compounds represented by the prevlouely-described formute (25). there are enumerated, fcxexample, 
3-[(meth)acryloxyethyleneoxy]lpropyttrimethox^ and 3-{(meth)acrylo>cyethyleneoxv^^ 

[05201 Further, the polymerizabie unsaturated monomer <G) having a hydrolyzable silyl group may be. for example, a 
SLndTavinfl dMnyl group such as dMnvtoimethoxydlane, dMnyUiethoxysilane. and divinytdiOHnethox- 

loS7 ) Tne polymerizabie unsaturated monomer (G) having a hydrolyzable slyl gr«*> may be employed solely or in 
combination of two or mom kinds. A preferred monomer having a slyl group includes, for example, a vinyl-based mon- 
omer having an altaxysiiyl group from a viewpoint of handling, economy, and control of side ^ 
[0522] in the present invention, at least one kind of a polymerizabie unsaturated monomer (H) having an ton-formable 
group's employed as one of copolymerizaWe components for resins. By the useoi the monomer (H) as ia polymerizabie 
component, a polymer obtained includes the lon-tormable group, resulting In that Hie polymer is readily emulsified. 
[0S231 Aa ttie ion-formable group, there Ib enumerated a cation-formabta group auch as amino grot*) and inxds grot*), 
and an anion-formaWe grot* such as carboxyiic group- ^,w«™j.rf™», 
[05241 Accordingly, as the monomer (H) having a cation-formable group, there are enumerated, for example, dimetn- 
ylaminoethyl (meth)acrytate, diethytaminoethyKmeth)acryiate. dimethylamirw ptopyl(meth)acrylate. d'etnviamiixjpro- 
DvKmetfiiacrylate, dimethylaminoelhyl(meth)acrylamide, (mem)acryloya*yethyl trirne1hiriammortum*lori(te. 
(meth)acryloyoxyethyl Wmethytammoniummetrwsufohate, etc. Such the monomer (H) having a catton-tormable group 

may be employed solely or m combination of two or more Wnde. ^ 

[05251 As the monomer (H) having an anion-formable group, there are enumerated, for example, carooxye- 
th y Kmeth)acrytete, carboxyprc^(nrieth)acrylate. vinyl carboxyiic acids t(metti)acryffo ^"f^* !S 
acid, soibic acid, maleic acid, itaconic acid, and cinnamic acid, eta], vinyl sutohorec aads [vinyl 6ufoho™caod. aUyl suW 
phonic add vinyl toluenesulphonic acid, styrenesulphonic add, etc.], (meth)acrylic sulphonic aads [(meth)acrytic sul- 
phoethyl and (meth)acrylic sufohopropyl. etc.], and (meth)acrylamide sulphonic adds [2-acrylarrtoe-2-n^athylpropane 
sutohonate, etc.], etc. Such the monomer (H) having an arfon-formable gnxp may be employed eddy or m combina- 

rSS^n*^«arttvention, a polymerizabie unsaturated monomer (I) having a polydimetriyltitoxane struebxete 
employed as one of copotymerizable components for resins. By use of the polymerizabie unsaturated monomer (I) hav- 
ing a pdydimethylsiloxane structure, there can be improved weatherabilrty and stain resistance in a composrlton 



[OHtT^As such the polymerizabie unsaturated monomer (I), there is enumerated, for example, a vinyl-terminated or 
(meth)acrvloxy-terminated polydimethylsiloxane represented by the formula (1 1) or (12) described below. 
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(In the formula (1 1) or (12), "p" Is an integer of 1-15) 

[0528] Of those, V is preferably 2-6. Further, the po*ymeraable unsaturated monomer (I) having a polydirnethytei- 
loxane structure can be employed solely or in combi nation of two or more kinds. 

[0529] In the present invention, other polymerizable unsaturated monomer {J) is allowed tocopolymerize in acfcftion 
to the previously-descrtoed porymertzabie unsaturated monomer (G) having a hydroryzable s8yt group, the pdymertea- 
ble unsaturated monomer (H) having an iorvformaMe group, and the polymerizable unsaturated monomer (I) having a 
polycftnethylsitoxane structure. The other polymerizable unsaturated monomer (J) is appropriately selected from a van- 
ety of polymerizable unsaturated monomers which are already-known according to uses to which a resin composition 
is applied. 

[0530] as such the polymerizable unsaturated monomer (J), there are enumerated, lor example, (mem)acrylk>based 
monomers, aromatic vinyls, vinyl esters, vinyte containing halogens, vinyl ethers (tor example, vinyl ethylether, ale), 
vinyl ketones (far example, methytvotyiketone, etc.), vinylheterocycfic compounds (for example, an N-vinyi compound 
such as N-vinylpyTolidone and N^riyiirnidazole. and vinyl pyridine, etc.), oJeftn-based monomer (for example, ethylene 
and propylene, etc.), and an allyi compound (for example, an allyt ester such as ally! acetate), etc The polymerizable 
unsaturated monomer (J) can be employed solely or in combination of two or more kinds. 

[0531] The (rneth)acryiic-based monomers in the polymerizable unsaturated monomer <J) include, for example, 
(rneth)acrytates, (methjacrylamides, and (meth)acrylonltriles, etc. 

[0532] The (meth)acrylates include, for example, an aiky1(rneth)acryiate [for example. aC 1 . 18 all^m^)acrylate such 
as rnethyl(meth)acrylate, ethyl(meth)acrylate. propyi{meth)acrylate. isopropyl(meth)acry»ate, butyKmeth)aory«ate, iso- 
bu1yl(meth)acrylate. t-butyl(meth)acryiate. hexyl(rneth)acrytate, octyl(meth)acry»ate. 2-ethyJhexyKriiem)acryiate. and 
Iauryl(meth)acry1ate. etc.], a cydoalkyl(meth)acrylate [for example. cydohexyl(mem)acrylate. etc.], an aryKmelh)acr- 
ylate [for example, phenyKmeth)acrylate, etc.], an aralkyi(meth)acrylate ppr example, berizyKmeth)acry1ate, eta], a 
hydroxyalkyl(meth)acrylate [for example, a hydroxrC M all^(meth)acrytate such as 2-hydroxy«fiyHmem)acrylate I and 
2-hydroxypropyl(meth)acrylate, etc.], gtyckjyt{meth)acryiate, a cfiakylarninoalkyKme4h)acrylate [tor exampie,.a di-C,. 
4 alkylarrano-C2^alky»(meth)acrylate such as 2^o5methylamirio)ethy<nfieth)acryla^ and 2-{dietriylarnino)ethyi 
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[0537] Further, asthe other ^ the poiymerizable unsaturated monomer having a 

S T'rco^C^^^a S£r examp.*, v t n y «s( d . m e^am^,methy,s te ne. etc. * 
SS^S the compound represented by the formula (27), tor example. v.nynri(acetytoxy)B.lane and vinytdKacety- 
loxy)metnyl6ilane. etc are mwnmamd. example, vinyttriphenoxysaane, etc is enumerated. 

that the proportion of the mono ^^ « ' € *^^!^^ a cured coating layer. On the other hand, in the case 
« SSTtt. o»r unw«««J mono™. Ml ooo»l« m. r-Uool .rount ooooet *. 
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resin solution obtained 

[0549] That is, the above-described respective copolymerizable components are mixed and copdymerized under the 
presence of appropriate solvents to obtain a copolymer, and the copolymer is dissolved or dispersed using an alkali (tor 
example, an alkyl amine such as triethyl amine, a cyclic amine such as morphoine, an altand amine such as triethand 
amine, pyridine, and ammonia, etc.) or an acid [for example, an inorganic acid (for example, hydrochloric acid and sul- 
phuric add, etc) and an organic acid (tor example, a caiboxylic acid such as acetic acid and propionic acid, and sd- 
phonic acid, etc)]. It is to be noted that polymerization operation may be wan any one of a batchwise style and a 
continuous style. 

[05501 As the organic solvent to be employed in the solution polymerization, there can be enumerated, for example, 
an alcohd (for example, ethand, isopropand, and n-butand. etc), an aromatic hydrocaibon (for example, benzene, tol- 
uene, and xylene, etc.), an aliphatic hydrocaibon (tor example, pentane, hexane. and heptane, etc), a cydoaliphatx; 
hydrocarbon (tor example, cyclohexane, etc), an ester (tor example, ethyl acetate and n-butyl acetate, etc), a ketone 
(tor example, acetone and methylethyfcetone, etc), and an ether (for example, diethylether, <fiaxane, and tetrahydro- 
furan, etc), etc The organic solvents may be employed solely or in combination off two or more kinds. As the organic 
solvents, there are usually employed an alcohd such as isopropand, an aromatic hydrocaibon such as toluene, and a 
ketone such as methyl ethyl ketone, etc 

[0551] Use amount off the organic solvent is not particularly limited and, for example, it can be selected from a range 
of the weight ratio (0.1/1-5/1), preferably (0.5/1-2/1) or so of the organic solvent with respect to total amount of the 
potymartzade unsaturated monomers. 

[0552] In the solution polymerization, although pdymerization may initiate by irradiation of an electron beam or an 
ultraviolet ray or heating, it Is often initiated using a polymerization Initiator. 

0)553] As the polymerization initiator, there can be exemplified, for example, an azo compound [for example, azobi- 
sisobutyloniiriie. 2^-azobis{2.4<£rr^h>1vs!sroinitr;!s). azebiscyanewalerfe acid. 2,2-azol^2-am!<Snopropane)h5^©- 
chloride. 2.2-azobis(2^imicinopropane)acetate, etc], an inorganic oxide (tor example, persutphatee such as potassium 
persulphate, sodium persulphate, and ammonium persulphate, hydrogen peroxide, etc), an organic oxide [tor example, 
benzoyl peroxide, dM-butyfceroxide, cumenhydroperadde, di(2-ethcKyethyl)pefXwydfc and a redox catalyst 

[tor example, a sulphite or a bisulphite (tor example, an alkali metal salt and ammonium salt, etc), a catalyst system 
composed off a combination of a reducing agent such as L-ascorbic acid and elisorbic acid, a persulphate (tor example, 
an alkali metal salt and ammonium salt etc) with an oxidation agent such as a peroxide, etc). The pdymerization ini- 
tiator can be employed solely or in combination off two or more kinds. 

[0554] Use amount of the pdymerization initiator can be selected from, tor example, a range of 0.001 -20% by weight, 
preferably 0.01-10% by weight (tor example, 0.1-10% by weight) or so with respect to total amount of the poiymertzade 
unsaturated monomers. 

[0555] Reaction temperature of the solution pdymerization is. for example, 50-1 50*C, and preferably 70-1 30°C or so. 
Further, reaction time of period is, for example, 1-10 hours, and preferady 2-7 hours or so. It is to be noted that a ter- 
mination pdnt of the pdymerization can be identified by disappearance off an absorption (1 648 cm 1 ) by a double bond 
in infra/ ed absorption spectra, or decrease off un reacted monomers using a gas chromatography. 
[Q556] It is to be noted that in the case that the polymer contains a cattonic group such as amino group, imide group, 
andacation-formabie group, a hydropNlfc property is inx^ in that the pdymer can be 

readily dissolved or emulsified. As such the acids, there can be exemplified, for example, an inorganic acid (for example, 
hydrochloric acid, phosphoric acid, sulfuric acid, and nitric acid, etc) and an organic acid [for example, a saturated 
afiphatic monocarboxyic acid such as formic acid, acetic acid, and propionic add; a saturated aliphatic pdycarboxylic 
add such as oxalic add and adpfc acid; an unsaturated aliphatic monocarboxylic acid such as (meth)acryiic acid; an 
unsaturated aliphatic pdycarboxylic add such as maleic add and itaconic acid; and an aliphatic oxycarbacyic add 
such as lactic acid and citric acid, etc], etc 

[0557] In the case that the polymer contains an acidic group such as carboxylic group, the pdymercan be readily 
dissolved or emulsified by the use d a basic compound. As such the basic compound, there can be included an organic 
base (for example, an alkyl amine such as triethylamine, a cydfo amine such as morphotine, an atkanol amine such as 
triethand amine, and pyridine, etc) and an inorganic base (for example, ammonia and a hydroxide d an alkali metal, 
etc), etc 

[0558] Use amount of the acid can be selected from, for example, a range off addfcationic group=0.3/1 -1 .5/1 (mdar 
ratio) or so with respect to total amount off the acidic groups. 

[0559] The pdymer obtained by a solution polymerization can be emulsified under the presence or the absence of 
organic solvents. 

[05501 ,n the case that the pdymer is dissolved or emulsified under the presence off organic solvents, a water-soluble 
organic solvent (tor example, an alcohd such as isopropand) is often employed as an organic solvent In the case that 
the pdymer was emulsified under the presence d organic advents, the organic sdvent may be even removed by evap- 
oration, etc after emulsifying, and an emulsion may also contain the organic sdvent. His to be noted that in the case 
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that the organic solvent is removed before emulsifying the polymer, an organic solvent (a ketone such as methylethyl- 
ketone) having a low boiling point is occasionally employed. 

[0561 1 In the case that the polymer obtained by a solution polymerization is emulstied under the presence ol organic 
solvents, rt can be emulsified by adding water after adding an additive (for example, an emulsifier, a pH regulator, and 

s an acid, eta) to the organic solution containing the polymer. In the case, it is preferred to gradually add water by drop- 
ping. Emulsifying is preferably carried out at a low temperature, tor example, It can be selected from a range of not more 
than 70*C (tar example, 5-70 'C), and preferably not more than 50*C or so (for example, 10-50*C). 
[0562] After having being emulsified by the addition off water, removal of the organic solvents is often carried out at, 
for example, not more than 80-C (for example, 5-80*C) and an ordinary or reduced pressure (tor example, 0.0001-1 nor- 

w mat atmosphere or so). 

[05631 ft is to be noted that in order to control a molecular weight of a polymer in the solution polymerization, there 
may be employed a chain transfer agent for example, an alcohol such as catechol or phenols, thiols, mercaptans (lor 
example, n-laury! mercaptan. n-dodecyl mercaptan. t-dodecyl mercaptan, 3-mercaptopropyl trimethoxysilane, and 3- 
mercaptopropylmethyldim etc.). 

[0564] Average particle diameter of polymer particles in the water-based emulsion thus-obtained can be selected 
from a range in which dispersion stabiSty and adhesion are not deteriorated, for example. 0.01-2 urn, preferably 0.1 -1 
jun. more preferably 0.01 -0.5 um, most preferably 0.01 -0.3 |im or so. 

[0565] "me water-based resin composition of the present Invention may be a solution or a water-based emulsion (a 
water-based polymer emulsion). Since such the water-based resin composition is a water-based resin composition con- 
structed without using a special crosaBnked resin such as a crosslinked product of an acrylic silicone oligomer having 
a hydrolyzable altarysilyl group, it Is excellent in handling ability. Further, by the use of the water-based resin composi- 
tion, there is rare anxiety in air pollution, poisoning, and a fire. etc. and, moreover, there can be obtained a coating hav- 
ing excellent workability. 

[0566] Further, in the water-based resin composition off the present invention, there may be optionally added a variety 
of additives, for example, a fluorine resin, a silicone resin, an organic sulphonic add salt compound, an organic phos- 
phoric acid salt compound, a lubricating substance such as an organic carboxylic acid salt compound, an antioxidant, 
an ultraviolet ray absorbent, a stetoilfeer such as a thermal stabSzer, a radical scavenger, a deluetering agent, an anti- 
static agent a plasticizer. a thickener, and a defoaming agent which are publicly-known. As descrbed hereinabove, 
there can be prepared a water-based coating agent in which a water-based resin composition is employed. 
[0567] Since the water-based resin composition of the present invention Is constructed as described hereinabove, it 
is excellent in water resistance, solvent resistance, and adhesion to a base material, and H is also excellent in weathar- 
ablity and staining resistance. Accordingly, the water-based coating agent In which a water-based resin composition Is 
employed is suitable as an under coating, an over coating, a clear coating, and a lining tor a variety of materials. 

as [Coaling composition] 

[0568] There is Illustrated a copolymer by which oore components are constructed in a core/shell type water-based 

emulsion in the coating composition of tie present invention. 

[0569] A polymerizable unsaturated monomer (K) ie represented by the following formula (XXXI). 

40 CH^CXR^COOR 32 (XXXI) 

(in the formula, R 31 is a hydrogen atom or a methyl group, and R 32 is an epoxy group or a substituted alkyi group having 
a equivalent group to an epoxy group) 
45 [0570] The epoxy group or the substituted alkyl group having a equivalent group to an epoxy group whwh ts R~ is 
not particularly limited and, for example, there are enumerated groups represented by the formulae (31 ), (32). and (33) 
described below. 
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R 33 

CH2-C-CH2 
I I 

OH X 



(3D 



CH 2 -C - Ota 
0 



(32) 



(33) 



P571] In the formutea. R 31 is a hydrogen atom cr a methyl group; and X is a halogen atom such as fluorine, tfilorine, 

ra^^Asthe polymerizable unsaturated monomer (K) which can be readiy obtained, there are more specfftealy enu- 
merated tfycidytmethacrylate, glyddylethacrylate. p-methyJglycidyl methacrytete. (3.4<yclohexyl)me1^^ 

ajid3-chlao*r^raxyprop^ 

[0573) The epaxy group a* the equivalent group to an epoxy group in the polymerizable unsaturated monomer tig 
reacts with carboxyiic group of the copolymer i n the shell comp on ent s , and can form a crosslinked structure. 
[05741 The polyvalent epaxy compound (L) te a compound having at least two epaxy groups in the molecule. For 
example, there are enumerated glycidylethers such as bisphenol A dlglyddylether, bisphenol A dl-fr-methyltfyd- 
dyiether, bisphenol F dlglyddylether, bisphenol F ci^-methylglycldyiether. a brorrfnated bisphenol A agiycldyielhe^ 
tetrahydraxyphenylmethane tetratfycidylether, reeorcsnol diglycidytether, a novolak diglycidytether, apdy^ene^ycol 
diglycidytether. glyc^netiigtycidyle^er. and pentaerythritol glyddylether; diglyddytestars such as c^tyooy phmalate. 
diglycidyt tetrahydrophthalate. and an ester of a diner acid; polyvalent glyadytonines such as tetraglyadyl cfianan- 
odiphenylmethane aid triglyctdyfieoc*anurate; and an aliphatic epoxy resin such as an epoxidized polybutediene and 

an epoxicfized soybean oil, etc. t ^ , _ _ 

[05751 Of those, there are preferred bisphenol A diglyddylether, bisphenol Aci^ediylgtycictyiether, bisphenol F <Sg- 

lyddyiether, and bisphenol F di-p-methylglyddylether, etc.. which can be readBy obtained. 

[0576] A residual epoxy group after production of a copolymer of the polyvalent epoxy compound (L) reacts with car- 
boxyiic group in the copolymer of the shell components, and can form a crossinked structure. 
ro577] The above-described other polymerizable unsaturated monomers <M) which are copolymenzable with the 
polymerizable unsaturated monomers (K) and/or the polyvalent epoxy compound (lj preferably include at least one 
selected from (methjacrylates, styrene or a styrene derivative, (rnethjacrytonarte, a vinyl monomer having an amide 

bond, a vinyl monomer having hydroxy! group, and a vinyl monomer having a eilyt group. 

[0578] As such the (meth)acrytatee, there are enumerated alkyl <meth)acryiates hawing a cartoon number of 1-12. and 

preferably 1-5 in the alkyl group. More preferably. metriyKmeth)acrytate, etrtyi(meth)acrylate. propyKrnelh)acrylate. n- 

buty«meth)acry1ate. isobutyl(meth)acrylate, t*utyKmeth)acrytaie, pentyKmeth)acrytate, hexyKmeth)acrylate, 2-ethyl- 

hexyl(meth)acryiate i octyl(meth)acrytate. isoocryt(meth)acrylate, and cyctohexyl(meth)acryjate. 

[0579] Of those, there are prefened methyKmeth)acrytate. n-butyKmethJacrylate. and 2-ethytiexyKmeth)acrylate, and 

cydohexyKmeth)acrylate, eta in view of being capable of readily obtaining, and being excellent in copolymerizabaity 

wHhcrtrwvinyWwsedri^ 

[05801 As styrene or the styrene derivative, there are enumerated styrene, ormethytstyrene, p-t-butytstyrene. vinyttol- 
uene, and monochlorostyrene, etc. Of those, there are preferred styrene and a-metnylstyrene in view of being capable 
of readily obtaining, and being excellent in copdymerizaWlity with other vinyl-based monomers. 
[0581] As the vinyl monomer having an amide bond, there are enumerated, tor example, acryl amide, memaayl 
amide, and a-ethyl acryl arrtde; an N-subetttuted acrylic amide such as N.hWimethylacryl amide, N,N-dinethylniett- 
acryl amide. N-methylacryf arride, N-methyimethaCTyl amide, N-methyldacryl amide, and N-methylolmethacryl amde; 
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. K1 . ^ ^ /mrthteavl amide such as methytenebis acryl amide and melhytenebis methacryl amide; 

wto other vinyl-based mononws except the vinyl monomer having an amide bond. _ 
£^As toe vinyl monomer having hydroxy, group, there are enumerated, tor example. hydroxyelhyKn^Jaorytata 

f^S^l^tSlSn^havina a silyl group, there are enumerated, tor example, divir^lmethoxysilana dM- 

Sane. Wmethtacrytowprcpyl Methoxysitane, and r (meth)acrytoxypropy» ^etr^tt^ tene. ate. a those. owe 
aTe^S HmSS^propyl trimethaxysiiane arxt r (meth)acry.oxypropyi tnefho^lane. etc. m wew of being 

^IJ^^mZ. etc. in adcftion to the above-described monomers wittxn a range in wh,cri the purpose of 

i ^ar^r^-rr^^ 

^ iT^l ^^^trThv wLoht there become worse an emulsifying stabilty when preparing a core/shell 

!£' ! TJvir^Calkvtfmethlaaviate such as cartxsxyethyi(meth)acryiate and ca^xwypropyl(meth)acrylaJe. and 
acid; farther, a carboxyaihyiimetnjacryiaie sucn ■» ^ ' v «r*i*iJie rmnohvdroxvethyl acrytate and suc- 
an ester of a dicarboxyitc acid with a monorrydraxyafcyt acryiate such as prrttialic mononyaroxyenyi auyww * 

i cinic morwhydroxyetriyl acrylate, etc. . _ M ^ ma *~rvfc add ki view ol being capable of readBy obtaining. 
[05881 Of those, there are preferred acrylic aod and metnacrylic acw bi view ™ o«»u 

and being excelient In copo*mwizab«* ^^^^. , ^S^ are copotymarizable with the pc4ymerizabi. 
[05891 As the other potymenzable unsaturated monomers (M) v ^^° i ^^^ mnm _ M orevfously- 
unsaturatsd monomers (N) having carboxylic group, there are employed the same monomers as the prcMOuey- 

5 t^JXSSZSS^m. the copolymer by which the shel compor^fcare <»^^*™^J!^ 

S^s^fnSe coating teyer. resting in that water reside becomes ~ ^"J™™- P"**** * 
S2T^eS52!Se« «s PO»vn«rired a copolymer by which the shel. components are ^^^^^ 

structed. that is, 2-50% oy we gm or « ^^^i aiJ^hoi ind* the oresence of a radical polymerization n- 

arepolymeriz*^ 

w p^etrs^wS^ 

e^e,anaqueou8arrxnonia, eta to obtain a water-based copolymer for **^"^J^ nv ^ t ^ „_ „. 
ESJ Subsequently, respective monomer components for a copolymer by wrach the core «mponente are con 
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strutted, that is. 5-50% by weight of at least one kind of the <K) and/or at least one kind of the (L) and 96-50% by weight 
01 at least on© kind of the (M) are aJlowed to emulsify and disperse into water using the copolymer obtained as a poly- 
meric dispersant followed by being emulsion-polymerized under the presence of a radical polymerization initiator whie 
agitating at 40-90'C or so. 

[0595] As the radical polymerization initiator, conventional ones can be employed and. for example, azobisisobutylo- 
nftrile, benzoyl percoddB, and ammonium persulphate, etc. can be employed. Use amount of the radical polymerization 
Initiator may also be appropriately selected. 

[0596] Through such the reaction, a cross! inking Is caused between carbcocyllc groups in the shell components and 
epoxy groups in the core components to form a core/shell type structure. 

[0597] Further, *i the preparation of the core/shell type water-based emulsion <0). core/shell weight ratio preferably 
ranges in the core:sheB of 9:1 -1 :9. In the case that the core components exceed the range, it becomes cfiftailt to main- 
tain an emulsion stability. 

[0598] On the other hand, in the case that the core components become less than the range, although the emulsion 
stability is sufficient since caibaxylic groups become relatively more, water resistance and chemical resistance are apt 
to lower. The core/shell weight ratio preferably ranges in the corereheJI of 8:2-2:8. 

[0599] still furlh er. in the present invention, a glass transition temperature Tg is preferably -40 to 1 QO^C in a copolymer 
which constructs the core components, and a glass transition temperature. Tg is preferably -40 to 100°C in a copolymer 
which constructs the shell components in the above-descrtoed core/shell type water-based emulsion <0) in view of a 
layer-forrrring ability in a coating layer and acfiesJon in a heatlng-cooHng cycle. 

[0600] The glass transition tenperature Tg la a value calculated based on a formula by Toboteky described below. 
The value calculated based on the equation nearly agrees with an actual value. 

l/TgaW^g^W^ga-i- +W R /rg R 

[in the formula. Tg is a glass transition tenperatre (K) of a copolymer, Tg 1p Tg^ Tg„ are a glass transition tem- 
perature 09 of a homopotymer of respective monomers 1 , 2 t n, and W 1 , W 2 , W n are weight fraction of respec- 
tive monomers 1, 2 .n) 

[0601] Particle diameter in the core/shell type water-based emulsion (O) is appropriate in 0.01 -1 jun or so, and pre- 
ferred in 0.03-0.8 »im in connection with a mixing stability before the use of the emulsion (O), the water -soMsle silicate 
(P), and compatibility in a layer state after coating. 

[Q602] Hereinafter, there is illustrated the water-sdUble silicate (P) represented by general formula (XXXI I). 

MaO-xSiQz (XXXII) 

(in the formula. M represents an alkali metal belonging to the 1 A group in the periodic table, and x is a vafoe of 2.0-7 5). 
[0603] As the alkali metal M in the water-soluble sfficate (P), U, Na, and K are preferred. Further, V in the water- 
soluble silicate (P) is a value of 2.0-7.5. In the case that V is less than 2.0, water resistance is poor in the coating com- 
position obtained and, on the other hand, in the case that Y exceeds 7.5> adhesion to a base material is poor m the 
coating corrxxxrtion obtained. A preferred value of V Is 2.0-4.5. 

[Q604] Further, in the present invention, the water-soluble silicate (P) is preferably of a complete aqueous solution 
state. Colloidal silicate is poor in a permeability into a base material and adiesion to a base material. Still further, the 
water-soluble silicate (P) may be also employed in combination of two or more kinds. 

[0605] The coating composition of the present invention contains the core/shell type water-based emulsion <C) and 
the water-soluble silicate (P) in the formulating proportion by weight ratio of soBd of (0):(P) » 10:1-1 :10. In the case that 
formulating amount of the emulsion (O) is more than the range, although adhesion to an over coating becomes good, 
adhesion to an inorganic base material becomes worse. On the other hand, in the case that formulating amount o* the 
emulsion (O) is less than the range, although adhesion to an inorganic base material becomes good, adhesion to an 
over coating becomes worse. AHhoujfi a more appropriate formulating proportion depends upon the core/shell compo- 
nents in the emulsion (O) and the ratio thereof, it is of (0):(P) - 1 5-5:1 , and preferably of <0):(P) - 1 :5-1 :1 . 
[0606] The coating corrposWon of the present invention can be obtained by mbdng the core/shell type emulsion <0) 
with the water-soluble silicate (P). In the case of mixing, there may be employed an auxiliary agent for film-forming such 
as methylcellosolve, carbrtoi. triethyleneglycol. and texand. Further, in the coating composition, there may be optionally 
mixed a defoarrting agent a thickener, a freezing stabifizer, a wetting agent, pigments, a water-soluble resin, and an 
auxiliary agent for penetrating, which are publicly-known additives. 

[0607] In the coating composition of the present invention, since misctoflity is high between the core/she! type emul- 
sion (O) and the water-soluble silicate (P), it is very excelent in storage stability before uses thereof. Further, since mis- 
ability is good between both, a homogeneous state in the coating conrxxx^tioncanbemaJntamedatany we of aperiod 
of coating onto a base material and a period of forming a coating layer. Still further, adhesion can be improved by, for 
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example, a crosslinWng structure formed by epoxy group in a polymer of the core components and carboxylic group in 
a polymer of the shell components through baking ol the coating layer. As a result adhesion to a base material is very 
excellent and. moreover, adhesion to an over coating is also very excellent Accordingly, the coaling composrticn of the 
present invention is particularly useful as a surface treating agent for a porous plate or a pnmer. 

5 

[Examples] 

[06081 Hereinafter, although the present invention is illustrated In more detail based on Examples, the present Inven- 
tion is not limited by the Examples. It is to be noted that the average particle diameter of the solid plasticfeer is "^J*** 
io based on a median diameter by a laser diffraction type particle size distribution meter (LA-500 manufactured by Hortoa 
Seisakusyo, Ltd.). Further, "part" is "part by weight" so far as not being partcUariy provided. 

Preparation Example A1 

is preparation of bie(ds4.3.5-trirrwlhylcyclo^ 

ro6091 A 2L glass-made 3-necked flask equipped with an agitator was charged with 313 g (2.2 moQ of ci8-3.3,5-tri- 
rnetrivlcydohexanol, 148 g (1.0 mol) of phthalic anhydride, and 1200 ml of toluene (a solvent), followed by allowing to 
r^uSler the presence of 14 g (0.073 mol) of p-toluene sulphonic acid which Is a catalyst while refl^r* Snee water 
m> is produced with the progress of a reaction, it waa distilled out of a system. Reaction was ^rfcx^urx^a n^ 
gen atmosphere After 6 hours, since a determined amount of water was distilled out the reaction was tarrrt twted. 
Reaction liquid was extracted using water, and water was removed from an organic layer using magnesium sulphate. 

WW W?rnToTm5r2nol was added into a concentrated liquid, followed by crystallizing. A crystaHineobtaJnadwas 
25 filtered, washed, and dried to obtain 350 g of bis(ds-3 A5-«niethytcydohexy0phthalate (a melting point of 93«C) which 
is a target product Yield is 84%. 

[Preparation of bisttraris-S.S.S^imethytcydc+iexyOphthalate] 

r061 1 1 A 2L class-made 3-necked flask equipped with an agitator was charged with 313 q (2.2 mot) of trans-3.3,5- 
Mmetnvtevclohexanol, 148 g (1 0 mol) of phthaJc anhydride, and 1200 ml of toluene (a solvent), followed by allowing to 
naactlnmepresence of 14 g (0.073 mol) of p-toluene sulphonic acid which is a catalyst while reftuxJng. Since water la 
oroduced with the progress of a reaction, it was distilled out of a system. The reaction wae carried out under a nitrogen 
atmosphere. After 6 hours, since a f ixed amount of water was distilled out the reaction was terminated. Reacbon fiquid 
wasrtracted using water, and water was removed from an organic layer using magnesiumsutohate. «^ 
SSrating. 400 ml of methanol was added Into a concentrated liquid, foiowed by^ystellWng. A "ysta^e obtehed 
was filtered, washed, and dried to obtain 326 g of bispraris-3,3,54rimetrylc^ (a melting point of 57»C) 

JoS* a A^^nTtome'above-de6crtoed method tor the preparation, there were prepared other multiester com- 
oounds such as bistds^.3.S-trimethylcyclohexyl)terephmBJato (a melting point of 133"C). bis(trar^.3.5-trimethytey- 
ctohaxyinerephthalate (a melting point of 103-Q. t^3.5<iirr*rthyl-1 -adamar^Qiswprrthalate (a melting point of 88"Q. 
S^aman^cphmalate (a melting point of 141 "O. and bisCS.S^rr^-l-adan^iterephthalate (a melting 
poMof 176"C). 

46 Example A1 

(Preparation of a solid ptostidzer) 

[06131 There were nixed 100 parts by weight of bis(cis-3.3,5*irTtetriylcyclohexy0phthalate (a melting point of 93*C) 
UasoMplasticlzer.15partebywelgr*of^ 

as a dispersant and 80 parts by weight of water, and those were crushed usmgaball mil until attaining to an average 
particle diameter of 2.2 |im to obtain a water dispersion liquid of bis(cis-3.3.5-trimethylcyclohexyl) pMhalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

(06141 A water-based emulsion of an acrytic-based polymer (2-ethylhexylacrytate-methytmalhacrylate-aCTyliC add 
copolymer having a glass transition temperature Tg of 28"C) which is a therrnoplaetJc resin, a 
aterpene resin which is a tackfier. and water were added to the water dispersion liquid of b*s<c*-3.3.5-tnmethylcy- 
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clohexyl)phthaIate prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain 
a thermally- and pressure-sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein Is 26 
parts by weitft of the thermoplastic resin (the acrylic-based polymer) and 17 parts by weight of the tacWfier <the ter- 
pene resin) based on 100 parts by weight ot the solid plasticizer [bis(cis* ( 3 ( 5«rimet^ 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

[pei q The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethylene terephthalate film 
(hereinafter, occasionally referred merely to "PET fSm*) having the thickness of 25 urn which is treated by a corona cfis- 
charge using a barcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 70°C tor 2 min- 
utes to obtain a thermally- and pressure-sensitive adhesive sheet The thermally- and pressure-sensitive adhesive 
sheet obtained by coating on the PET fftm was cut into the size of width of 25 mm and length of 125 mm to prepare test 
pieces. The test pieces were heated at 1 20°C for 30 seconds to produce tackiness, and placed on a glass plate [Micro 
Slide Glass "White Green Polish" manufactured by IwaW Glass, Ltd.], followed by sticking through compressing with a 
rubber roll by making one round traverse while loading the weight of 2 kg to prepare teat pieces for measuring an adhe- 
sive strength. 

Example A2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0616] A water-tsased emuision of a styreneHautadiene-acrylie add copolymer (a giasa transition temperature Tg: 
20*C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resin which Is a tacWfier, and 
water were added to the water dispersion liquid of bts(c^-3.3,5^imethylc>^ohexy1 prepared in the Example 

A1 , folowed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having 
a solid content of 54% by weight Formulating ratio herein Is 40 parts by weight of the thermoplastic resin <a etyrene- 
butadiene-acryic acid copolymer) and 26 parts by weight of the tacWfier (the terpene resin) based on 100 parts by 
weight of the solid plasticizer [We(ct*3,3.5-frimetriy^^ 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0617] The thermally- and preeaure-seneitive adhesive prepared as described hereinabove waa coated on a su rface 
(back surface) of a single side-treated art paper having the density of 84.9 gAn 2 and a PETfim having Aett^aesof 
25 jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12gfrrr\ 
followed by drying at 70'C tor 2 minutes to obtain a thermally* and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET fHm was cut into the size of width of 25 mm and 
length of 12S mm to prepare test pieces. The test pieces were heated at 120*Cfor 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish - manufactured by IwaW Glass, Ud.], followed by 
sticking through corrxxes 
test pieces for measuring an adhesive strength. 

ExanpleA3 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0618] There were mixed 100 parts by weight of bis(cts-3.3.5^methylcy^ (a melting point of 

1 33°C) as a solid plasticizer. 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a poiycarbox- 
ylic add) as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an 
average particle diameter of 2.6 pm to obtain a water dispersion Squid of Ws(cl6-3,3 ( 5-trimethy^ 
late. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[061 9] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacryiate-6tyrene-acrylic acid copolymer hav- 
ing a glass transition tenperature Tg of 30*C) which is a thermoplastic resin, a water-based emulsion of a rosin ester 
which is a tacWfier, and water were added to the water dispersion liquid of bis(cis-3,3 i 5-trimethylcycloh^ terephtha- 
late prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally. 
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and pressure-sensitive adhesive having a solid content of 52% by weight Formulating ratio is 1 7 parts by weight of the 
thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackffier (the rosin ester) based on 100 
parts by weight of the solid plasticizer [bis(as-3,3>trimethyi(^ 

y (Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0620] The thermally- and pressure-sensitive adhesive prepared as descrtoed hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/rn 2 and a PET flm having the thickneeeoff 
25 urn which is treated by a <»rona discharge using a b^ 

to followed by drying at 70°C for 2 minutes to obtain a thermaly- and pressure-sensitive adhesive sheet The thermaUy- 
and pressure-sensitive adhesive sheet obtained by coating on the PET «m was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 1 70 # C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish' manufactured by IwaW Glass, Ltd.), followed by 
sticking through compressing with a rubber roll by maWng one round traverse while loading the weight off 2 kg to prepare 

is test pieces tor measuring an adhesive strength. 

Example A4 

(Preparation of a water dispersion liquid of a solid plasticizer) 

20 [0621] There wars mixed 1 00 parts by weight of dimenthytprrthalate (a meWng point of 134-Q as a sottd plasticizer, 
1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxyiic acid) as a dispersant. and 
B0 parts by weight of water, and those were crushed using a bal mil until attaining to an average particle diameter of 
2.5 \im to obtain a water dispersion liquid of dimenthylphthalate. 

26 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0622] A water-based emulsion of an acrylic-based polymer (2-^thytiexyla<^te-stYrene^crylic acid copolymer hav- 
ing a glass transition terrperature Tg of 30*C) which is a thermoplastic resin, a water-based emulsion of a rosin ester 
so which is a tacWf ier, and water were added to the water dispersion liquid of cfimerHhylphthalate prepared as described 
hereinabove, foiowed by agitating until attaining to a uniform liquid to obtain a thermally-and pressure-sensitive adhe- 
sive having a sofid content of 53% by weight Formulating ratio herein Is 17 parte by weight of the thermoplastic resin 
(the acrylic-baaed polymer) and 26 parte by weight of the tackif ier (the roein ester) baaed on 100 parte by weight off the 
solid plasticizer (dimenthylphthalate). 

35 (Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0623] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) off a single side-treated art paper having the density off 84.9 g/rn 2 and a PET film having the thk*neesof 

40 25 ftm which is treated by a corona discharge using a barooater so that a coating amount after drying becomes 1 2 gAn 2 . 
followed by drying at 70°C for 2 minutes to obtain a thermaly- and pressure-sensitive adhesive sheet The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 170"C tor 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass, Ltd.), followed by 

46 sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces tor measuring an adhesive strength. 

Example AS 

60 (Preparation of a water dispersion liquid of a solid plasticizer) 

[0624] There were mixed 1 00 parts by weight of dbonyiphthalate (a melting point of 1 36"C) as a solid plasticizer. 15 
parts by weitfrt of an anionic surface active agent (an ammonium salt of a polycarboxyfic acid) as a dispersant. and 80 
parts by weight of water, and those were crushed using a ball mil until attaining to an average particle diameter of 2& 
66 {unto obtain a water dispersion liquid of cfibonylphthalate. 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

[0625] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacry»ale-s*yrene-acryflc acid copolymer hav- 
ing a glass transition temperature Tg of 30°C) which is a thermoplastic resin and a vinylacetete-based copolymer <a 
vinyiacetate-ethyfene copolymer having a glass transition temperature Tg of 7°C), a water-based emulsion of a terpens 
phenol resin which is a tacWfler, and water were added to the water dispersion Iquid of dibonytphtnaJate prepared as 
described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermal ly-and pressure-sen- 
sitive adhesive having a solid content of 50% by weight Formulating ratio herein Is 1 4.4 parts by weight of the thermo- 
plastic resin (the acryfic-based polymer), 3.6 parts by weight of the thermoplastic resin (the vinylacetate-based 
copolymer), and 26 parts by weight of the tackrfier (the terpene phenol resin) based on 100 parts by weight of the sofid 
ptasticizer (dibonytphthalate). 

(Preparation of a thermally- and pressur«ensHive adhesive sheets 

[0626] "me thermally- and pressure-sensitive atfiesive prepared es deecribed hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/rn 2 and a PETfim having the thickness of 
25 jim which is treated by a corona discharge using a baicoater so tfmt a coating arrotrtafty 

followed by drying at 70*C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet The therrnafly- 
and pressure-sensitive adhesive sheet obtained by ooating on the PET film was cut into the size of width c* 25 mm and 
length of 1 25 mm to prepare test pieces. The test pieces were heated at 1 70 # C for 30 seconds to procfcjce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green PoBsh" manufactured by IwaW Glass, Ud.], foflowed by 
sticking through compressing with a rubber roil by making one round traverse whie loading the wetf* of 2kg to prepare 
test pieces lor measuring an acfre^ve strengfri. 

Example A6 

(Preparation of a water dispersion liquid of a solid ptasticizer) 

[Q627] There were mixed 100 parts by weijW of bis(4-t-butyteyclohex 

ptasticizer, 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a poiycarfooxyBc add) asadte- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.6 Jim to obtain a water dispersion liquid of bls(4*butylcyctohexyl) 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0628] Awaier-based envision of an acr^ 

ing a glass transition terrperature Tg of 30*0 which te a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackrfier, and water were added to the water dispersion liquid of bis(4+bijtylcyctoh prepared 
as deecribed hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a soM content of 50% by weight Rjrmuiating ratio herein is 1 7 parts by weirfit of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tacWRer (the terpene resin) based on 100 
parts by weight of the solid ptasticizer Dbis{4-t-butylcyclohexyf) phtnalatej. 

(Preparation of athermaOy- and pressur 

[0(29] The thermally- and pressure-sensitive acftesrve prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the densty 

25 jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/rn 2 , 
followed by <frying at 70 # C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by ooeJrig on the PET film was cut Irito the to 
length of 125 mm to prepare test pieces. The test pieces were heated at 140*Cfor 30 seconds to produce tackiness, 
and placed on a glass plate [fricro Slide Glass -\white Green Polish- manufactured by IwaW Glass, lid.], followed by 
sticking through compressing with a rubber roll by making one round traverse whSe loading the weight of 2kg to prepare 
test pieces for measuring an adhesive strength. 
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Example A7 

(Preparation of a water tispereioo liquid ot a solid plasticizer) 

mum TTwa were mixed 100 parte by weight of bis(trars<J,3^trirTiethylcyctohexyf)tereprrtrialate (ametong poirtof 
lata. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06311 A water-based emulsion ot a styrene-butadiene-acrylic acid copolymer (a glass ^^^^^ 
M whfchba ^homoplastic resin, a water-baaed emulsion of a hydrogenated terpens resin whfch * a tacWHer. and 

(Preparation ofatnermally- and preesurwensltive 

[06321 The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on asurtece 
h^uirhnlc^nale side-treated art paper having the density of 84.9 g/m 2 and a PET flm having thetMctaessof 
^^T^teX Horenadte^Twing a barcoater so that a coating amount after drying becomes t2 g/m 2 

test pieces for measuring an adhesive strength. 
Example A8 

(Preparation of a water drcpersion liquid of a solid plastfcizer) 
[06331 TheraweremixedlWpambywelgMc*^^ 

a Vr R oirtrtLticizer 15 parts by weight of an anionic surface aclive agent (an animcrtumeaJtof apcfycamoxyficactd) 
as a SSSa^nd' 80 parte by weight of water, and those were cashed ueir^ a ball r*H umi att^ng to an average 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06341 A water-based emulsion of an acryiobased copolymer ^^^^^^^^^^^ 
B S acid cc^Umer. a glass transition temperature Tg: 28°C) which is a thermoplasfcc ream, t^?"""""*? 
^t«^e^henol resin which is a tacWIier. and water were added to the water dispersion hqvsd of b.stS.^dirrwtiTyl-l- 
SaS^Tprepfrad as described hereinabove, ^c^ag^no u^ning to a uniform «qu,d to 
obtain a thermaly- and pressure^ensitive adheswe having a solid eontentof 53% by w «0j 
mMsi FormiafiiM ratio herein is 27 parte by weight of the thermoplastic ream (the acrylic-based polymen ano 27 
. Ky we^ofSe terperSphinol resin) based on 100 parts by w*ght of the solid piaelkfer (btetf.S- 

<Smethyl-1 -adamantyl) isophthaJate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

« rn*«i The thermallv- and pressure-sensitive adhesive prepared as descrtoed hereinabove was coated on a surface 
S lunSrof atlJSSSSed art paper having the density of 84.9 g/m 2 and a PET flm having the tbk^ess of 
^^^^^T^d^dtJ^iAina a barcoater so that a coating amount after drying becomes 12 g/m 2 
^^^^^n^^ tnermaHy and pressur«ensitive adhesive sheet The thermally- 
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and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C tor 30 seconds to produce tackiness, 
and placed on a glass plate {Micro Slide Glass "White Green Pofish" manufactured by IwaW Glass. Ud.]. followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
5 test pieces for measuring an adhesive strength. 

Example A9 

(Preparation of a water dispersion liquid of a solid plasticteer) 

io 

[0S37] There were mixed 100 parts by weight ol bi6(1-adamanty0isophthalate (a melting point of 141*0) as a sofid 
plasticizer, 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dfe- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.8 jun to obtain a water dispersion fiquid ol bis(1 -adamantyTjisoprtthalate. 

16 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0638] A water-based emulsion of an acrylic-based copolymer (2-ethy1hexytacryiat&^ene-acrylk: add copolymer, 
a glass transition temperature Tg: 30*C) which is a thermoplastic resin, a water-based emulsion of a terpens phenol 

so resin which is a tackHier, 2,2,4-trimethyM ,3-perrtanediol monoiaobutytste which is an auxiliary agent for film-forming, 
and water were added to the water dispersion liquid of bfe( 1 -adamantyf) Isophthaiate prepared as described herein- 
above, followed by agitating untfl attaining to a uniform liquid to obtain a thermally and pressure-sensitive adhesive hav- 
ing a solid content erf 50% by weight FormutaSng ratio herein is 14 parts by weight of the ther moplasti c resin (the 
acrylic-based copolymer), 28 parts by weight of the tackiier (the terpen* phenol resin), and 4 parts by weight of the 

26 auxiiary agent for fBnWorming based on 100 parts by weight of the solid plasticizer [^1-adamantyQisopltthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0639] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
90 (back surlace) of a single side-treated art paper having the density of 84.9 g/m 2 and a PETflm having the thickness of 
25 jun which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 gfrn 2 , 
followed by drying at 70*C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermatty- 
and pressure-sensitive adhesive sheet obtained by coating on the PET f ilm was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 180*0 tor 30 seconds to produce a prsssurs- 
36 sensitive adhesive property, and placed on a glass plate [Mfcro Slide Glass White Green Polish"* manufactured by twaW 
Glass, Ud.]. followed by sticking through compressing with a rubber rofl by making one round traverse while loading the 
weight of 2 kg to prepare test pieces tor measuring an adhesive strength. 

Example A10 

40 

(Preparation of a water dispersion liquid of a sd>d plasticizer) 

[0640] There were mixed 95 parts by weight of bts(cfe^,3,5-trimethy^^ 

and 5 parts by weight of bis(trarK^,3>trimetriytc^ohexyf)prTthalate (a melting point of 57°C) as a solid plasticizer, IS 
46 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic add) as a dispersant, and 80 
parts by weight of water, and those were crushed using a ball mil until attaining to an average particle Diameter of 2.8 
pm to obtain a water ofepersion liquid of bis(cis-3 a 3.5^methytcyd^^ and bis (trans^.3.5-trimethylcy- 

ctohexyQphthalate. 

so (Preparation of a thermally- and pressure-sensitive adhesive) 

[0641] A water-based emulsion of an acrylic-based copolymer (2-etrryihexyla^ylaie-styrer^acryiic acid copolymer, 
a glass transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion of a terpens phenol 
resin which is a tackiier, and water were added to the water dispersion liquid of bis(ris-3,3.5^metrr/cycloh 
55 late and bis(trans-3 > 3 l 5HrimethylcyclC)hexy0phthalate prepared as described hereinabove, followed by agitating until 
attaining to a uniform fiquid to obtain a thermally- and pressure-sensitive adhesive having a solid content of 52% by 
weight Formulating ratio herein is 14 parte by weight of the thermoplastic resin (the acrylic -based copolymer) and 28 
parts by weight of the tacWfier (the terpens phenol resin) based on 95 parts by weight of bis(cis-3,3.5-trirnethylcy- 
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dohexyl)pmhaJate and 5 parts by weight of tts(trans-3.3.5^imelhyteydoh8xy1)ph1haiate which are the solid ptestidzer. 
(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0642] The thermally- and r^essure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 gym 2 and a PETflm having the thlcknessof 
25 um which is treated by a corona discharge using a bejcoatsr so that a coating ainoum after dry^ 
followed by drying at 70"C for 2 rrinutes to obtain a thermally and pressure-sensittve adhesive sheet The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PETfilm was cut into the size of width of 25mm and 
length of 125 mm to prepare test pieces. Trie test pieces were heated at 120"C for 30 seconds*) ****** 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by hirata Glass, Ud.]. followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces tar measuring an adhesive strength. 

Example A11 

(Preparation of a water dispersion liquid of a solid plastwzer) 

[06431 There were rrtxed SO parte by weight of a8(cts-3,3,5^methvlcyctohexyl)phthala^ <a matting point of 93"C) 
and 50 parte by weight of dk^ctohaxylterephthalate (a matting point of B9*C) as a solid ptastirizer, 15 parte by weight 
of an anionic surface active agent (an ammonium salt of a polycarboxyllc acta) as a dtepersant, and f P 8 ^***** 
of water, and those were crushed using a ball mill untB attaining to an average particle diameter of 2.5 um to obtam a 
water dispersion liquid of bis(cis-3.3.5-trim6Wvlcv^ and dfcyctohexyi terephthalata 

(Preparation of a thermally- and pressure-sensitrve adhesive) 

[06441 A water-based emulsion of an acrylic-based copolymer <2-ethylhexylacrylate-etyi»ne-acrylfc add copolymer, 
a olass transition temperature Tg: 30*C) which is a thermoplastic resin, a water-based emulsion of a hydrogenatad ter- 
pens resin which is a tacWfier. and water were added to the water dispersion liquid ^J*^ 3 "^*^; 
ctohexyljphthaiate and dtcyclohe*ytterepnthalato prepared as described herek^e. followed 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a soid «*^« ^J* 
weight Formulating ratio herein Is 27 parts by weight of toe thermoplastic resin (the acrytfc-based copolymer) and 27 
parts by weight of the tacWfier (the hydrogenated terpens phenol resin) based on 50 parts by we^ ol He(aa«.3,5- 
trimethyrlcyctohexvr) phthalate and 50 parts by weight of dcyck*exyfterechthalate which are the solri piastcaer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0645] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 gAn 2 and a PET fim ^ J* 1 **™ 6 ?* 
25|ur.whichfetreatedbyacoronadrectiargeu»^ 

followed by drying at 50-C for 2 minutes to obtain a thermaBy- and pressure-sensitive adhesive sheet ThethermaBy- 
and pressure-sensitive adhesive sheet obtained by coating on the PETfilm was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120-C for 30 j^^J^^ 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaH Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A12 

(Preparation of a water dispersion liquid of a solid plastidzer) 

[06461 There were mixed 100 parts by weight of bis(3.f><iimethy)-l -arJarnantvl)tereDhthaiate (a melting point of 
1 76"C) as a solid plasticizer. 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarbox- 
ylic acid) as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mid until attaningto an 
; average particle diameter of 2.6 um to obtain a water dispersion liquid of bis(3,5-dimethyl-1 -edamantyl) terephtheJate. 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

m6471 A water-based emulsion of an acrylic-based copolymer (2-e*hy1hexvlaaylate-nratr^me 

acrylic acid copolymer, a glass transition temperature Tg: 28"C) which is a thermoplastic resin, »}"^^."™^ 

of a terpene phenol resin which is a tackffier. and water were added to the water dispersion liquid of b^.^dmettiyl-11- 

adamantyOterephthalate prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to 

obtain a thermally- and pressure-sensitive adhesive having a solid content of 53% by weight 

mm Formulating ratio herein is 27 parts by weight of the thermoplastic resin (the acrylic-based copolymer] land 27 

parts by weight of the tacWBer (the terpene phenol resin) based on 1 00 parts by weight of the solid plasticizer [b*(3,5- 

dknethyl-1 -adamantvi) terephthalate]. 

(Preparation ofathermaly- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0649] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated °™ surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/hf and a PETfim having methidmeeaof 
25 urn which is treated by a corona discharge using a bareoater so that a coating amount after drying becomesl 2 gftn* . 
fallowed by drying at 70'C tor 2 rrtnutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermalty- 
and pressure-sensitive adhesive sheet obtained by coaling on the PET f *n was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120'Cfor 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass, Ud.],jrbltowed by 



and placed on a glass piaie iiwicro wiae vaiasa y»i«ki uh»m , — ,. 

slicking through compressing wilh a rubber rcfl by making one round traverse whBe loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Comparative Example A1 

(Preparation ol a water dispersion liquid of a solid plastidzer) 

[0650] There were mixed 100 parts by weight of dicydchexylpnthalate (a melting point of 65"C) as a sofid plasticirer, 
15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxyhc acid) as a d^ereartt. and 
80 parts by weight of water, and those were crushed using a ball mill untl attaining to an average particle dtameter of 
2.2 jim to obtain a water dispersion liquid a* rficyclchexytphthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0661] A water-based emulsion of an acrylic-based copolymer (2-ethyfhexylacryiate-nriethytmetiwr^te-acrylic acid 
copolymer, a glass transition temperature Tg: 28-C) which is a thermoplastic resin, a water-based emulsion of a tor- 
pane resin which is a tacWfier. and water were added to the water dispersion liquid of dicydohexylpnthalate prepared 
as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein ie 26 parts by weight of the ther- 
moplastic resin (the acrylic-based copolymer) and 1 7 parte by weight of the tacWfier (the terpene resin) based on 100 
parts by weight of the solid plastidzer (dicydohexylprrthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

10652] The thermally- and pressure-sensitive adhesive prepared as deecrfced hereinabove waa coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/hr and a PET fim having the thioknewsof 
25 urn which is treated by a corona discharge using a bareoater so that a coating amount after drying becomes 12 o/rn*, 
fdlowed by drying at 40*C tor 2 rrtnutes to obtain a thermally and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET f ilm was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120*C for 30 seconds to produce tacWness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass. Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 
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Comparative Example A2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

5 [0653] A water-based emulsion of a styrene-biitadiene-acrylic acid copolymer (a glass transition temperature Tg: 
28-C) which Is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resin which Is a tacWfter, and 
water were added to the water dispersion liquid of dicydohBocy^hthalate prepared In the Comparative Exarnf** A1 , fol- 
lowed by agitating until attaining to a unHorm liquid to ctotaln a thermally- and pressure-sensitive adhe^ehaving a solid 
content of 52% by weight. Formulating ratio herein is 40 parts by weight of the thermoplastic resin (the styrene-butadi- 

io ene-acrylic acid copolymer) and 26 parts by weight of the tacWfier (the hydrogenated terpene resin) based on 100 parts 
by weight of the solid plas&cizer (dicydohexylphthaiate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

is [0654] The thermally- and pressure-sensitive adhesive prepared as described hereinabove wascoat^w awnace 
(back surface) of a single side-treated art psper having the density of 84.9 gtar and a PET flm having the mK*nessof 
25 jim which is treated by a corona discharge using a barcoater so M 

followed by drying at 40°C for 2 minutes to obtain a thermafly- and pressure-sensitive adhesive sheet The tnenmally- 
and pressure-sensitive adhesive sheet obtained by coating on the PETfilm was cut Into the size of wktth of 25 mm and 
so length of 125 mm to prepare teat pieces. The test pieces were heated at 120*C for 30 seconds to P™^J**^ 
and placed on a glass plate [Micro SPde Glass "White Green Polish" manufactured by IwaM Glass, Ut], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces tar measuring an adhesive strength. 

25 Comparative Example A3 

[0655] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylaciyltf^ acid copolymer, 

a glass transition temperature Tg: 30"C) which is a thermoplastic resin, a water-based emulsion of a rosin ester w hich 
is a tacWfier and water were added to the water dispersion liquid of dicyclohexyiphthalate prepared in the Comparative 
$o Example A1 followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhe- 
sive having a sold content of 52% by weight. Formulating ratio is 17 parte by weight off the thermoplastic resin (the 
acrylic-based ccpc^ynw) aixJ 26 parts by weight of Ihe tacWfier (the rosin ester) based on 100 parts by weight of the 
solid plaatkazer (cyctohexylphthalate). 

35 (Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0666] The thermally- and pressure-sensitive adhesive prepared as descnbed hereinabove was crated on a surface 
(back surface) of a single side-treated art paper having the density of B4.9 gym? and a PET film having tt^^essoff 
25iun which ie treated by a corona discharge ueirig abarcoater sothat acoating amount after drying becomes 12 g/m* 
40 followed by drying at 4CC for 2 minutes to obtain a thermaBy- and pressure-sensitive adhesive ***** ^ thermally- 
arid pfessure-sensitive adhesive sheet obtained by coa^ 

length of 125 mm to prepare test pieces. The test pieces were heated at 12CTC * 
and placed on a glass plate [Micro SBde Glass "White Green Polish" manufactured by iwaW Glass, Ltd.], followed by 
sticking through compressing with a njbber roll by maJdngc*erourid traverse while load^ 
45 test pieces tor measuring an adhesive strength. 

(Performance test) 

(Adhesive strength) 



60 



55 



[0657| Test pieces for adhesive strength test were prepared, and then the test pieces were placed at an atmosphere 
of 23°C and 50% RH for 1 day, and then an adhesive strength was measured at a tensile speed of 300 mm/minute and 
a peeling angle of 180" using a tensie tester (Tension UCT-5T manufactured by Orientech. Ud.). Results are shown in 
Table 1. 

(Hocking resistance) 

[0658] 4 layers of the thermally- and pressure-sensitive adhesive sheet obtained by coating on a single side-treated 
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art paper were laminated so that a gloss surface (surface) of the single side-treated art P^^^j^"^^ 
another surface (back surface) on which the thermally- and pressur^ens.trve • £ 
weight of 5W g/cm 2 and an atmosphere o155»Ctor24 hours, fallowed by evaluating a btoctang resrstance according to 
the following standards. Results are shown in Table 1 . 

5: H was peeled without a peeling resistance. 

4: h was peeled whfle sightly sounding when being peeled. 

3: h was peeled whfle continuously sounding when being peeled. 

2: Ftoers of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 

1: Paper was broken by blocking. 



r» 



TWe1 






Adhesive strength(gf/25 
mm) 


Blocking resistance 


20 


Example A1 


1150 


5 




Example A2 


1350 


4 




Example A3 


1000 J 


5 


26 


Example M 


1080 


5 




Example A5 


1100 


5 




Example A6 


1130 


5 




Example A7 


1300 


5 


90 


Example A8 


1150 


5 




Example A9 


980 


5 




Example A10 


1250 


4 


36 


Example A11 


1180 


4 




Example A12 


990 


5 




Comparative Example A1 


750 


1 




Comparative Example A2 


950 


1 


40 


Comparative Example A3 


530 


1 



mfissi Rom the results of the Table 1 . it is confirmed that the thermaly- and pressure-sensitive adhesive sheets in 
Sf JLSTaTaiI are more excellent in adhesive strength and blocking resistance compared to the pre*sura~n- 
sitfve adhesive sheets in the Cornparatjve Examples A1-A3. 

Example A13 

[0660] Using rats [F344/N(SPF). male, age In week at a period of experimentation: 42 days, Japan SIX, Ltd.), an Influ- 
ence of 4 kinds of phthalates on testes was tested as described betow. 

2] Itistobe rSed that 10 rats (n-10) per 1 group were used in tests atrespective conditions. J*""* 
S starvation was continued for 16 hours, and administration was conducted m thej^^R^ n relaton to 
feeding. CRM (manufactured by Oriental Enzyme Industries. Ltd.) was grvan over 6 hours after the admmrstrabon. In 
relation to intake of water, Htmejl municipal water was freely given. 
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(Experimentation 1) 

[0662] 8 ml of an olive oil of a pharmaoopeia grade (Lot No. 998521 manufactured by >bshida Seiyaku. Ltd.) was 
added to 2 g of bis(ds^ l 3>trimelhy»cydohexyl)phthalate (hereinafter, abbreviated as "TMCOL-P - ), followed by heat- 

s iru and dissolving at 100°C for approximately 30 minutes to prepare a TMCOL-P solution having 200 mg/ml. Likewise, 
using dfcyctohaxyiphthalate (hereinafter, abbreviated as "DCHP") (manufactured by Wata Jun-yaku Kogyo, Ltd.), a 
DCHP solution of 200 mg/ml was prepared. . 
[06631 Further, 7.96 rrt of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by YbsWda Seiyaku, 
LU.) was added to 2 g of bie(2-ethylhexyl)phthalate (hereinafter, abbreviated as 9 DOP w ) (manufactured by AWdch 

to Chemicals Industries, Lid.), followed by mixing in a vortex to prepare a DOP solution of 200 mg/ml. Still further, &09 ml 
of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Nbshida Seiyaku. Ud.) was added to 2 g of 
dibutyththalate (hereinafter, abbreviated as "DBP"), toUowad by mixing m a vortex to prepare a DBP solution of 200 

rwi/ml 

[06641 The phlhalate solutions were prepared at a day tor administration, and maintained at the temperature of 37«C 

is until immediately before administration. _ 

[0665] Using thus-obtained respective solutions of TMCOL-P, DCHP. DOP. and DBP. a continuous administration (an 
oral administration) was conducted to rats at a dose of 1 000 mg/kg (5 ml/kg) for 7 day*. 

[0666] Administration of an ofive ol atone was conducted as controls in place of the administration of the phthalates. 
[06671 During the continuous administration for 7 days, body weight was measured everyday, and at the next day (8th 
so day) off a final day, testes and epkS dymb were delivered to measure wet weight after decapitation and removal of blood. 
[0668] Further, the testes delivered was stained in a Boufn fixative (saturated picric add: 1 5. formalin: 3, and glacial 
acetic add: 1). After staining for 48 hours, the testes was twice washed with 70% ethyl alcohol, and H was er 
in paraffin and sliced, and then HE-stained to prepare an HE-stained sample and to conduct a histomorph^eal 



[0669] As a result, although weight change was not signJicantiy observed In groups of TMCOL-P. DOP. and DBP com- 
pared to groups of the controls, in a group of DCHP, there was observed a significant decrease in body weight to 92- 
94% at fourth day (p<0.05). sixth day (p<0.01). seventh day (p<0.05), and eighth day ftxO.05) after admm«tfration com- 
pared to groups of the controls. Rjrther. in the case of TMCOL-P, DCHP. and DOP. although a significant decrease of 
testes weight was not observed compared to groups of the controls and, in the case of DBP group, a significant 
decrease (49%, p<0.001) of testes weitftt was observed compared to groups of the controls. Howe ver. In rela tion to the 
epididymis, a significant decrease in the weight was not observed in ail the adminlstrafion groups compared to groups 



of the controls. 

[0670] On the other hand, in relation to pathobiologlcal retrieval of testee tissue, no change was observed in the testes 
tissue of all the administration croups of TMCOL-P compared to groups of the control* However, in the groups of DCHP 

35 and DOP, a biateral and unBateral denaturation and atrophia in semiferous tubule were observed in 4 examples and 5 
examples, respectively. In the group of DBP. a grave change was observed m the testes tissue, and a biateral and 
irf lamed atrophia in soniferous tubule were observed inaflthe samples. Samples showing several pieces of atrophia 
in the semiferous tubule (+). samples showing a wide range of atrophia but not inflamed (++), and samples showing the 
inflamed change (+++) were scored 1 point, 2 points, and 3 points, respectively, to evaluate an influence level to the tee- 

40 tes. As a result the groups of TMCOL-P, DCHP. DOP. and DBP were scored 0 point 0 point 5 points, 10 points, and 
26 points, respectively. 

(Experimentation 2) 

45 [0671] 12 rrt of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by \bshida Seiyaku. Ud.) was 
added to 3 g of TMCOL-P. followed by heating and dissolving at 100°C for approximately 30 minutes to prepare a 
TMCOL-P solution of 200 mg/ml. Likewise, using DCHP (manufactured by Wako Jun-yaku Kogyo. Ltd.). a DCHP solu- 
tion of 200 mgfrnl was prepared. _ ^ _ 
[0672] Further. 1 1.94 ml of an ofive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Ybshda Seiyaku. 

60 Ltd ) was added to 3 g DOP (manufactured by Aldrich Chemicals Industries, Ltd.), Wowed by mixing In a vortex to pre- 
pare a DOP solution of 200 mgArt. Still fi^er, 12.14 rrt of an olive oa of a p (Lot Na 998521, Yoeh- 
ida Seiyaku. Ud.) was added to 3 g of DBP. followed by mixing in a vortex to prepare a DBP solution of 200 mg/ml. 
[0673] The phthalate solutions were prepared at a day for administration, and maintained at the temperature of 37«C 
until immediately before administration. 

66 [0674] Using thus-obtained respective solutions of TMCOL-P, DCHP, DOP, and DBP, a continuous administration (an 
oral administration) was conducted to rats at a dose ot 2000 mg/kg (1 0 ml/kg) tor 7 days. 

[0675] Administration of an olive ofl alone was conducted as controls in place of the administration of the phthalates. 
[0676] During the continuous administration for 7 days, body weight was measured everyday, and at the next day <6th 
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day) of a final day. testes, epididymis, and liver were delivered to measure wet weight after decapitation and removal of 

IStti As a reaft. although weight change was not sirjnficarrtty observed in the gro^ ^^ L ^^^ 
SS c^Ss. in 0 rc^s of DCHP. OOP. and DBP. ta, £. 

compared to groups of the controls. The significant decrease of body weight .n flW°»DOPand DBPwas oosen/eo 
S33s and p<do!oi , respectively) at a period of fifth day after administration, and It continued to gradualy decrease 

until a final day (eighth day) in the experimentation. ^ ^ nop and DBP was 85% (d<0.01) 

[0678] Change ol body weight at the finaJ day of the ^^^^ °^ ^Vo^was 

and 83% (p^O.01), respectively, based on 100% in the groups of thecortrofeln the ^oupo* DCHP. dean 
observed atfifth day ^administration in one example. In relation to condrtttns in a 

Served pWecton. browning of hair, crouching, and asthenia, etc.. administrate^ stopped. However, rttoe 
sSS sev^Sdays. death was observed in two axamp.es and one exampie. ^^^Jl^ 
m7eW of DCHP decreased to a minimum value (75%. p<0.01) at the seventh day efter administration, there was 

SdNP excepi TMCOL-P (86%. none of a signiicant effferenoe). and the decrees levri 
Zo.OD, andlk ftxD.01) based on the weight of groups of the controls. m**afH ^ntaTcSS? 
wetaht of toTepldidymte as well as the weight of testes, a significant decrease was observed in all the groups ofDCHP. 

art 0B7e^TM0OL-P (81%. none of a significant difference), and toe ««^ { £^J™J^"S a 
XYS.ZZ onHWt. 01 1 based on the weight of grwxie of the controia, respectively. Beetdea, in relation to the 

(111%. none of a significant difference), and the increase level was 131% ftxfi-001). 175% <p<0.001). and 146% 
foxjO.001) based on the weight of groups of the controta. respectively. 

2B Example B1 

(Preparation of a water dispersion liquid of a solid piasticizer) 

maun A water diversion liquid of 1.4-cyclohexanedimethanol bis(dfchenyiphosphate) was prepared by mixing 100 

ao pTbywe^cfS^^ 

Sex 15 oaTte by weight ofan anionic surface active agent (a polycarboxytic ammonium eatQwHch is a ^P*^* J"* 
S^arte bTweStt ofWer. and by crushing until attaining to an average particle diameter of 2.5 using a ball m». 

(Preparation of a thermally- and pressure-sensitive adhesive) 

* mean A water-based emulsion of an acrylic-based polymer (2-e*hyihexylacrylate-r™^m acid 
S^ h^tX^tion terr*eSur. Tg of 5-Q which is a t^mc«xas«c resin, a erased «a«^ 
a^Sneresin which* a tackaier, and water were added to the water dispersion Iquid of 

^d^envtohosDhatel ae prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain ather- 
„ Sr^^^^^e Having a so W content ot 50% by weight. 

w^ght tne thermoplastic resin (the acrytic-based polymer) and 17 partsby ^f^^^^^ t9m) 
based on 100 partsby weight of the solid plasticteer [l.^ctohexanedimelhanol b«(dphenylphosphate)]. 

(Preparation of a thermally- end pressure-sensitive adhesive sheet) 

£2S^££^?W S) having the tNcKness of 25 *"^^«**^<^ a *^ 
atocWsothat a coaling amount after drying becomes 12 g/rn 2 . followed by drying at 4CC tor 2 mnutesto obtain 
so a thermally- and pressure-sensitive adhesive 6heet 

Example B2 

(Preparation of a water dispersion liquid of a solid piasticizer) 

* 106831 A water dispersion liquid of rworcx^isCdKZ.Mimetr^phenynphosphate] was prepar ed by rnbdng 100 parte 
^J^a^^rr^e^p^^ (a melting point ^Ja eeofld^«j Sparta 
by weight of an anionic surface active agent (a polycaiboxylic ammonium salt) which ,s a dfcpersant and 80 parte by 
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weight of water, and by crushing until attaining to an average particle diameter of 2.6 >im using a ban mil. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

[06841 A water-based emulsion of an acrylic-based polymer (2-ethytiexylaci7tatB-rfyrene-acrylic add copolymer hav- 
ing a glass transition terrperature of 5°C) which is a thermoplastic resin, a water-based emulsion of a terpene-phenol 
resin which is a tackifier, and water were added to the water dispersion liquid of resorxanofois{rJ<2 f 6-rfrr^ 
rrvnphosphate] prepared hereinabove, followed by agitating until attaining to e uniform liquid to obtain a thermal ly-and 
pre^ure-sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of 
the thermoplastic resin (the acrylic-based polymer) and 1 7 parte by weight of the tackifier {the terpens phenol resin) 
based on 100 parts by weight of the solid plasticizer {resordnolbisld«2.6*fimetr^^ 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[06851 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET f Dm having the thickness of 25 urn which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 gftn-\ followed by 
drying at 40°C tor 2 minutes to obtain a thermaPy- and pressure-sensitive adhesive sheet 

Comparative Example B1 

(Preparation of a water dtepersion liquid of a solid plasticizer) 

[0686] A water dtepersion liquid of dicyctohexyfehthalate was prepared by mixing 100 parts by weight of dicyctohex- 
ytoWhalate (a melting poirt of 65^ whx* is a solfl 

potycarbaxyiic ammonium satf) which is a tfspersant, and 60 parts by weight of water, and by crushing until attaining to 
an average particle diameter of 22. jim using a bal mil. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06871 A water-based emulsion of an acryic-based polymer (2-ethyxiexyiacrytate-rnethytmethac^ acid 
copolymer having a glass transition temperature Tg of 5°C) which Is a thermoplastic resin, a water-based emulsion of 
a terpene resin which is a tackifier. and water were added to the water dispersion liquid of dk^ctohaxyiphthalate pre- 
pared hereinabove, tottowed by agitating until attaining to a uniform liquid to obtain a thermally and pressure-sensitive 
adhesive having a sold content of 50% by weight formulating ratio herein is 26 parts by weigtt of the thermoplastic 
resin (the acrylic-based polymer) and 1 7 parts by weight of the tackf ier (the terpene resin) based on 100 parte by 
weight of the solid plasticfcer (dicyciohexytphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0688] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper hart* the density of 64.9 g/m 2 and a PET fBm having the thickness of 25 urn which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/rrrS followed by 
drying at 40°C for 2 minutes to obtain a thermaBy- and pressure-sensitive actfiesrve sheet 

(Performance test) 
(Adhesive strength) 

[0689] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET «m was cut Into the 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 1 40*C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwata 
Glass. Ltd.]. followed by sticking though compressing with a rubber roll by making one round traverse whie loading the 
weight of 2 kg. Hie test pieces were placed at an atmosphere of 23°C and 50% RH for 1 day, and then an adhesive 
strength was measured at a tensile speed of 300 mrrvrninute and a peeling angle of 1 80* using a tensile tester (Tensilon 
UCT-5T manufactured by Orientech. U±). 
[0890] Results are shown in Table 2. 
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(Blocking resistance) 

106911 4 levers of the thermally, and pressure-senate adhesive sheet obtained by coating on a single ^de-treated 
to the tallowing standards. Results are shown In Table 2. 



5: 
4: 
3: 
2: 
1: 



It was peeled without a peeling resistance. 

It was peeled while sightly sounding when being peeled. 

It was peeled while continuously sounding when being peeled. 

Fbere of the paper were partially left on a presaure^ensitive adhesive layer when being peeled. 
Paper was broken by blocking. 



Table 2 


Blocking resistance || 




Adhesive strength(gVZ5 
mm) 


I Example B1 


1250 


5 II 


J Example B2 


"~ 950 


5 II 


I Comparative Example B1 


P~ 650 


1 || 



[06921 From the reeute of the Tabie 2. it is confirm* that the tt^^^S^^^^a 
STSarrple B1 and Example B2 are more excelent in adhesnre strength and Uoctang reastanoe compared 
pressure-sensitive adhesive sheets in the Comparative Example B1. 

Example CI 

as (Preparation of a water dispersion liquid of a solid plasticizer) 

40 by crushing uXrtaWng to an average particle diameter ot 2.2 juti u*ng a baH mil. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

MM A water -based ermision of an acrylic-based porymer ^^ h ^^ m ^^^^^ B ^ 

tate prepared n ere-naoow , «w» 7 " * bv ^0+* formulating ratio herein is 26 parts by weipjit of the thee- 
l^l,nl^lll.*l^(«^«M«" l * ,M * 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 
a thermally- and pressure-sensitive adhesive sheet 
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Example C2 

(Preparation of 3 A5-trimeth^ 

[0696] A 1 60 mt-fla&k was charged with 1 0 g of Amberlist 1 5 (manufactured by Organo, Ud.) which is a strong acidic 
ion-exchange resin, 30 g ot ketoisophorone, 46.4 g of acetyl chloride, and 160 ml of 1,2-cflchloroethane. followed by 
allowrw to react at 85°C tor 6 hours. Reaction mixture was analyzed by gas chromatography and, tetoisophorone 
which is a raw material was completely consumed, and 3,4,5-trlmethylcatechol diacetate was produced m a yield of 
65%. The reaction mixture was filtered, and filtrate was concentrated. Residual product concentrated was recrystaltaed 
from a mixed solvent of ethyl acetaie/hexane (volume ratio of 1/4) to obtain a white acicuter crystal of 3 ASHrimethyt- 
catechol cftacetate (a melting point 120'Q (a yield: 36%). 

13 C-NMR (CDCIg) 6: 168.S, 168.2, 139.7, 138.9. 134.6, 133.8. 130.1. 121.5, 20A 20.3. 20.1, 15.6, 13.2 

MS (El 4 ) mfe: 236 (M+). 194, 152, 137 

IR(cm- 1 ):893. 1045, 1213, 1311. 1375. 1479. 1701. 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0697] There were mbced 1 00 parts by weight of the above-described 3,4^trimetriylcatechol diacetate which is a solid 
plasticizer 1 5 parts by weight of an anionic surface active agent (a polycarbaxylic ammonium sail) which is a cisper- 
sant and 80 parts by weight of water, and then by crushing unti I attaining to an average partes sSametsr of 2,0 fun 
using a bal mai to obtain a water dispersion liquid of 3A5-trim e thyteatechol dacetata It Is to be noted that an average 
partide diameter of the solid plasticizer was measured by a laser-diffraction type particle size distribution meter (LA-500 
manufactured by Horiba Seisakusyo, Ltd.), and It is described by a median dtameter. 

(Preparation of a thermally and pressure-sensitive adhesive) 

[0698] A water-based emulsion of an acrylic-based polymer (2-ethyliexy^^ 
irn a glass transition temperature^ 

nol resin which is a tackfler, and water were added to the water dispersion liquid of 3,4,5^methyicatechd diacetate 
prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressurMen- 
sitive adhesive having a solid content of 50% by weight Formulating ratio herein is 26 parts by ^nt crf^therrno. 
plastic resin (the acrylic-based polymer) and 1 7 parts by weight of the tacWfier (the terpene-phenoi resin) based on 1 00 
parts by weight of the solid plasticizer p AS^methyteatechol diacetate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0699] The thermally- and preswe-sensitive adhesive prepared hereinabove was coated on a surface (beck surface) 
of a single side-treated art paper having the d enshy of 94.9 gmi 2 and a PET f 8m having the thickness <rf25 jim which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 gnrr. followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

Comparative Example C1 

(Preparation of a water dspersion liquid of a solid plasticizer) 

[0700] A water dispersion liquid of dicyclohexylphthalate was obtained by mixing 100 parts by weight of cficydohexy- 
Iphthalate (a melting point of S5"C) which Is a solid plasticteer, 1 5 parts by weight of an anionic surface active agent (a 
polycarboxylic ammonium salt) which is a dispersant, and 80 parts by weight of water, and then by crushing until attain- 
ing to an average particle dimeter of 2.2 |im using a ball mill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0701 ] A water-based emulsion of an acryic-based polymer <2-ethylhe)cyiaaylat^^ acid 
copolymer having a glass transition temperature Tg of 5*C) which is a thermoplastic resin, a water-based emulsion of 
a terpene resin which is a tacWfier. and water were added to the water dispersion liquid of dicyclohexylphthalate pre- 
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pared hereinabove, folded by agitating until attaining to a uniform liquid to obtain a 

adhesive having a solid content ol 50% by weight Formulating ratio herein is 26 parts by weigtt of the th^moptetic 
S^e^oyfc-based polymer) and 1 7 parts by weight of the tackifier (the terpene reem) based on 100 parts ty 
weight of the solid plasticteer (dicyclohexylphthalate). 

5 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

r07021 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface {back 
Sng^ 

10 is treated by a corona discharge using a barccater so that a coating amount after drying becomes 1 2 gAn*. followed by 
drying at 40*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

(Performance test) 
is (Adhesive strength) 

rarrai The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the 
M^J^Sb^^ of 125 mm to prepare test pieces. The test pieces were heated at 150-Ctar 30 sex, 
^st^uce newness, ^placed on a glass plate [Micro Side Glass -White Green 
20 GtaBG riK followed by sticking through confessing with a rubber roll by making one round traverse while kmd^gthe 
^^^Z *eJ^*7«« an atrr^hereof 23- C ^ 50% RRfor 1 

strength wasmeasured at a tensile speed of 300 mm/minute and peeling angle of 1 80' using a tensile tester (Tensilon 
UCT-5T manufactured by Orientech, Ltd.). 
0)7041 Results are shown in Table 3. 

25 

(Blocking resistance) 

[07051 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coaling on "^^^J 

30 wrth^nother surface (back surface) on which the thermally- and pressure-sensitive*^ ***** 
inTw*S of 500 gf/on 2 and an atmosphere of 55-C for 24 hours, followed by <*aluati ng a blocking resistance accord- 
ing to the following standards. Results are shown in Tfcble 3. 

5: It was peeled without a peeling resistance. 

4: K was peeled whie sightly sounding when being peeled. 

3: It was peeled whie continuously souncfing when being peeled. 

40 2: Rbers of the paper were partially left on a pressure-sensitive adhesive layer when being 

1 : Paper was broken by blocking. 



Tables 



00 



65 





Adhesive strength (gt/25 
mm) 


Blocking resistance 


Example CI 


1180 


5 


Example 02 


1050 


5 


Comparative ExampleCI 


650 


1 



n>706] From the results of the Table 3. it is confirmed that the thermaly- and pressure-sensitive adhesive sheets in 
SeBrart^cVand C2 are more excelerrt in adhesive strength and Mocking resistance conpared to the pressure- 
sensitive adhesive sheets in the Comparative Example CI. 
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Preparation Example D1 

(Preparation of a water aspersion liquid D1 of a solid plasticizer) 

[07071 There were nixed 1 00 parts by weight of bis(OT-3,3.5^rimrtrylcyctohexy0phthalate {a melting point ol 93°C) 
and 15 parts by weight of an anionic surface active agent (an ammonium salt of a pdycarboxyte acid) as a dispereant 
and 80 parts by weight of water, and those were crushed using a bail mill until attainiig to an average partide diameter 
of 2.2 jim to obtain a water dtepersion liquid (a water dispersion liquid D1 of a solid plasticizer) of bte{d8^.3,5-trimeth- 
yk^ohexyOphthalate. 

Preparation Example D2 

(Preparation of a water dspersion liquid D2 of a solid plasticizer) 

[07081 There were mixed 100 parts by weight of reeorcinol bis[rJ<2 f 6-dimetr^ (a melting point: 

95»C) and 15 parts by weight of an anionic surface active agent (an ammonium salt of a poiycarboxyiic acid) as a cfis- 
persant and 80 parts by weight of water, and those were crushed using a bafl mill until attaining to an average particle 
diameter of 2.6 to obtahi a water dispersion liquid (a water dispersion liquid D2 of a solid plasticizer) of resordnol 
Ws[dl(2 t 6<»T^hy1pheny0pho^ 

Preparation Example D3 

(Preparation of a water dtepersion liquid D3 of a solid plasticizer) 

[07091 There were mixed 100 parts by weight of trimethylhydroquinone clacetate (a melting point 109*C) and 15 
parts by weight of an anionic surface active agent (an ammonium salt of a poiycartooxyOc acid) as a dtepersant, and 80 
parts by weight of water, and those were crushed using a ball mil until attaining to an average particle diameter of 2* 
jim to obtain a water dispersion liquid (a water dispersion Squid D3 of a solid plasticizer) of tm>ethylhydrcqiiinone <*a- 
cetate. 

Preparation Example D4 

(Preparation of a water cisperoion liquid D4 of a solid plasticizer) 

[07101 There were mixed 1 00 parts by weight of dicyciohexylphthalate (a meW ng point 65*0) and 1 5 parts by weight 
of an anionic surface active agent (an ammonium salt of a polycarboxyfic add) as a dfepersant and 80 parts by weight 
of water and those were crushed using a bail mill until attaining to an average particle diameter of 2.2 |im to obtain a 
water dispersion liquid (a water dispersion liquid D4 of a solid plasticizer) of cfcyclohexylphthalate. 

Example D1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[07111 A water-based emulsion of an acrylic-based polymer (2^thytiexylaciyate-6^ene-acrylic add copolymer hav- 
ing a glass transition terrperature Tg of 25»C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tacWfier, and water were added to the water dispersion fiquid of bts^c^3.3.5^rnethykvck^ 
and reeorcinol bis|di(2,Mimetr^enyl)phosphat4 which are the solid plastfcizers D1 and D2 prepared hereinabove 
in solid content ratio of 50:50, folowed by agitating untfl attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a sold content of 47% by weight Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tacWfier (the terpene resin) based on 100 
parte by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[07121 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surtece<back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a pdyethyleneterephthalate film (hereinafter, 
occasionally referred as a merely "PET IBm") having the thickness of 25 urn which is treated by a corona discharge 
using a barcoater so that a coating amount after drying becomes 12 g/rn 2 . followed by drying at 40°C for 2 minutes to 
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obtain a thermally- and pressure-sensitive adhesive sheet 
Example D2 

(Preparation of a thermally- and pressure-sera^ adhesive) 

[0713] 
inga 



16 



20 



(tneterpeneTesin) based on 100 parte by wetfrt of the acid plasWwer. 
(Preparation of a thermally- and pressura^ensrSwe adhesive sheet) 

SySgat 40-C tor 2 minutes to obtain a thermally and preesur«enstt»ve adhesive sheet 



Example 03 



(Preparation of a thermally- and pressure-sensitive adhesive) 

C0715, Aw*er^err**on^ 
UaolasstmnsrfiontarrpemtureT^^ 

which is a tacWfier. and water ""V^^"^ which are 

rescind bis(dK2.e*meW^ 

Comparative Example 01 
5 (Preparation of a thermalty- and pressure-sensitive adhesive) 

COTir] Awater^emuaonrfan^ 
Uaiasstmrsifcnte^tureToofZJQ^ 

» (Preparation ol a thermally- and pressure-sensitive adhesive sheet) 
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is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 . fofiowed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

(Performance test) 

(Adhesive strength, transparency) 

(07191 The thermally- and pressure-sensitive adhesive sheet obtained by coating onthePETfim was art Wo the 
sireofvvicmiof25mmandleno^ofl25rr^to prepare test pieces. The test pieces were heated at ' ^ to 90 ee* 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass -White Green Polish- rnanufertjred \by Iwata 
Bass. Ud 1 followed by sticking through conpressirig with a rubber r^ 

weight of 2 W The test pieces were placed at an atmosphere of 23-C and 50% RH. and then an adhesive ***** was 
measured at a tensile speed of 300 mm/minute and peeling angle of 1 80- using a tensile tester (Tensilon UCTCT man- 
ufactured by Otlerrtech. Ud.) after 1 day. 1 month, and 3 months. Further, transparency was visually confirmed. Results 
are shown in Table 4. 

(Btocking resistance) 

[07201 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coaling on a single sUe-treated 
art paper were laminated so that a gloss surface {surface) of the s^ 

with another surface {back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the loading 
the weight of 500 gt/cm 2 and an atmosphereof4fj^ for 24 hours, followed 
ing to thefoSowing standards. Results are shown in Table 4. 



It was peeled without a peefing resistance. 
It was peeled while slightly sounding when being peeled. 
It was peeled while continuously sounding when being peeled. 
Ffoers of the paper were partially left on a pressure-sensitive adhesive layer 
i broken by blocking. 



when being peeled. 



TaWe4 





Adhesive strength (gt/25m) 


Transparency 


Btocking resistance 




After 


After 








1-day 


1 -month 


3 -months 


1-day 


1-month 


3 -months 




Example D1 


1450 


1370 


1350 


Trans. 


Trans. 


Trans. 


5 


Example D2 


1320 


1480 


1400 


Trans. 


Thus. 


Trans. 


5 


Example 03 


1380 


1300 


1270 


Trans. 


Trans. 


Trans 


5 


Comparative Exam- 
ple D1 


960 


0 


0 


Trans. 


Opaque 


Opaque 


3 



[07211 Rom the resute of the Table 4/rt is confirmed *a»lhet»wri^ 

CormarativB Example D1 changed to "opaque" and adhesive strength erxied to become zero alter 1 -month because 
of crystallization of the solid plasttoer. On the other hand, the thermally- and pressure-sensitive adriesSvesheets w\ the 
Examples D1-D3 maintain a Ngh transparency and adhesive strength even after 3-months and, further, those are 
excellent m blocking resistance. 

Preparation Example E1 

(Preparation of a water aspersion liquid E1 of a solid plasticizer) 

[07221 There were mixed 100 parts by weight of resorcinol bis [di(2,6<limethylpheriyl)phosphaiel <a melting point: 
95"C) which ie a eoDd plasticizer, 1 5 parte by weight of an anionic surface active agent (an ammonium salt of a polyoar- 
boxylic acid) which is a dispersant. and 80 parts by weight of water, and those were crushed using a ball mill untl attain- 
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ino to an average particle dtameter of 2.6 ,m 1o obtain a water dispersion liquid (a water dispersion fiquid E1 of a solid 
ptesticizer) of resorcinol bis[di(2,6-dim8lhyipheny0phosphata]. 

Preparation Example E2 

(Preparation of a water dispersion liquid E2 of a solid plasllclaD 

ID723I Ttierewere mixed 1 00 parts by weight of trtmethylhydroqulnone dlacetale (a P oin < : J > ^2^!?ll^ 

trimethyttiydroquinone diacatata. 
Preparation Example E3 

(Preparation of a water dispersion liquid E3 of a solid plasBdzer) 

[0724] There were mixed 1 00 parts by weight of dicydohsxhyiptTtha.a.e 

hyiphthalate. 
Example El 

(Preparation of a thermally- and pressure-sensitive adhesive) 

^^e^^tSymer) and J parts by weight of the t««er (the te^er* res«) based on 100 
parts by weight of the solid ptastWzer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

rtm ,, -ry,c* «, 0 rm„iv- nnd rxeesurensenertive adhesive prepared hereinabove was coated on a surface (bar* surface) 
^ LIT^^d c^a^r^gWdensity of wTaW and • polyethylene tsrephthalat. film (Hereinafter, 

obtain a thermally- and pressure-sensitive adhesive sheet 
9 Example E2 

(Preparation of a thermally and pressure-sensitive adhesive) 

rrv^m a ^t*r-h**«d emulsion of an acrylic-based polymer (2-ethylhexylacrylat^ add copolymer hay- 

resin) based on 1 00 parts by weight of the soBd plasticizer. 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0728] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 ujti which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/nr. followed by 
drying at 40°C tor 2 minutes to obtain a thermally- and pressure-sensitive actfieshre sheet 

Comparative Example E1 

(Preparation of a water dispersion liquid of a solid ptasticizei) 

[0729] A water-based emulsion of an acrylic-based polymer (2-ethytiexylacrylate-styrene-acrylic acid copolymer tar- 
ing a glass trarcfflon tenperature Tg of 25*C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tacWfier, and water were added to the water dispersion liquid of dteydohexy^phthalate (the solid plasticteers 
E3) prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a soid content of 50% by weight Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parte by weight of the tackifier (the terpene resin) based on 100 
parte by weight of the solid plastics zer (dicyctohexytphthaJate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

107301 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface {back surface) 
of a single side-treated art paper having the density of 54.9 o/m 3 and a PET f 8m having the thickness <*25 |im which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/irn* foBwed by 
drying at 40*0 tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

Performance test 

(Adhesive strength, transparency) 

[0731 ] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET Urn was cut into the 
size of width of 25 mm and length of 1 25 mm to prepare test pieces. The test pieces were heated at 140-C tor 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish' manufactured by IwaM 
Glass, Lto.I. followed by sticking through conpressing with a rubber roil by making one round traverse whie toacfing the 
weight of 2 kg. The test piece6 were placed at an atmosphere of 23*C and 50% RH. and then an adhesive strength was 
measured at a tensile speed of 300 mmArtnute and peeling angle of 1 80 # using a tensile tester <Tensflon UCT-5T man- 
ufactured by Orientech, Ltd.) after 1 day, 1 month, and 3 months. Further, transparency was visually confirmed. Results 
are shown in labia 5. 

(Blocking resistance) 

[07321 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the single side- 
treated art paper were laminated so that a glossy surface (surface) of the single side-treated art paper was brought into 
contact with another surface (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at an 
atmosphere of 40 # C and the loading weight of 500 gf/cm 2 for 24 hours, followed by evaluating a blocking resistance 
according to the following standards. Results are shown in Table 5. 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sound ng when being peeled. 

2: Fibers of the paper were partially left on the pressure-sensitive adhesive layer when being peeled. 



1: Paper was broken by blocking. 
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Table 5 



10 





Adhesive strength (gt/25 mm) 


Transparency 


Blocking resistance 




After 


After 








1-day 


1 -month 


3- months 


1-day 


1 -month 


3-months 




Example E1 


1260 


1150 


1130 


Trans. 


Trans. 


Trans- 


5 


Example E2 


1180 


1070 


1050 


Trans. 


Trans. 


Trans. 


5 


Comparative 
Exampe E1 


960 


0 


0 


Trans. 


Opaque 


Opaque 


3 



16 



E2 ^S^^Sl TTZSrn* that the thermai.y- and pressure-sensitive adhesive sheet in the 
[0734] From the resute ofthe ^3 adhesive strength ended to become zero after 1-month because 

E VE2 maintain a hign transparency and adhesive strength even after Smooths and, further, those are excel- 
» lent in blocking resistance. 

Example F1 

(Preparation of a water dispersion liquid of a solid plastkazer) 

" mrai T*«r„ «,«tb mixed 100 Darts by weight of trimethylhydroquinone diacetate (a melting point: 109*C) which iea 
^J^^^^^SLc surSTSve agentcanarnrnoniurns^ofa^^^ 

SET'S. STXef S^IS n5Sl00^lJL*il rtTyctohexytphthetet. (a mettng p oint «rCj 
" Si. .^.^ScCTs P^bT^S^an an^ sunac. active agent (an ^rnonium salt of ^Y^oxyte 
SwnrchTsad^sant. arSso parts by weight of water, and those were crushed using a ball rrtU until attaining to 
TjSSi p^ISL^f U K *2*ain. water dispersion .iou* of dic^ohaxytphth^ 

as (Preparation of a thermally- and pressure-sensitive adhesive) 
107371 Awater-basederrwWontfanacr^^^ 

Klai^SWerature Tg of 25'C) which is a thermoplastic ^'^^^^^^Z T- 
whlohie a tacWfler. and wafer were added to the water dispersion liquM of '"■^^^"^^^'^^T^ 
Tw j-IZj-*. Ihirh «a two kinds of the solid piasticizers prepared hereinabove in solid content weight raw or 

40 ^low^^ 

^'^^^^17 Parts by weight of "* " 

^arteby weight of the tactef ier (the terpene resin) baaed on 100 parts by weight of the solKl ptaaHdaar. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

tv,-. ^.rmniiv. and nressure-sensrtive adhesive prepared hereinabove was coated on a surface (back surface) 
^TL^^^^^^^^ of and a pofyethylena terephthatete «n (hereinafter 

„ ^L^to a^e^'P^m- having the thickness of 25 urn which Is treated by a corona dtecharge using a barcoaier 
°° ^becomes 12 g/m*. followed by drying at 40-C for 2 rrtnutea to obtain a thermaHy- 

and pressure-sensitive adhesive sheet 
Comparative Example F1 

55 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0740] A water-based emulsion of an acryliobased polymer <2^thaxyiacrylate-styrene-acryfic acid copolymer hav- 
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irtg a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpen© resin 
which te a tacWKier, and water were added to the water diepsrsicn liquid of dfeydc^oqfJphtteilat© prepared in th© Ewsm- 
pJe F1. followed by agitating untD attaining to a uniform liquid to obtain a thermally- and pressure-sensitiv© adhesive 
having a solid content of 50% by weight Formulating ratio heroin is 17 parts by weight of tfts mermcplastic re©£n (fro 
5 ecryicc-based poJymsr) and 26 parts by weight of the tacfctftsr (the terpens resin) based on 100 parts by wsSght off th© 
solid ptastkas£r (dit^ohaxylphthalsi©). 

(Preparation o? a formally- and pressure-seneStiv© adhesive shcs£) 

to $5701 J The thermally- and pressure-sensitive adhesive prepared hereinabove was coated cm a surface (teek eurfece) 
ofi a sangte side-treated art paper having th© density of 84.9 efm 2 and a PET f Em having the thickness cJ 25 Jim which 
is treated by a corona discharge using a barooater so that ©coating amount after drying becomes 12 g/m?, foQoarcd by 
drying at 40°C for 2 minutes to obtain a thermaQy- and preeeu7©-s©nsJth«ii edhesSv© sheet 

ra Performance test 

(Adhesive strong®), transparency) 

[07^2B The thermally- and pressure-sertsitiv© adSiosiv© shoot obtained by oosHrtg on fro PET fBm wss cyt tnto tfio 
^ sb© o? width of 25 mm and lengSi of 1 25 mm to prepar© test pieces. The test pieces were heated at 1 40°C to 30 sec- 
onds to produce tacMrtesa. and p3aced on a glass plat© F^cro Slid© Gaass ■Wife© Green Pc3teh° maraitec&jrcril by toaM 
Glass, Uri.J. followed by stic&ng through compressing with a rubber rcJI by maWrtg on® round trsvers© wha© loatfrtg tfio 
weight of 2 kg. The test pieces were placed st an atmosphere of 23°C and 50% RH. and then, an sdhessv© s&ength 
was measured a2 a tensile speed of SCO mrn/minute and peeQng angle oJ 180° usfrtg a terete tester (TertsEon UCT5T 
S9 iraroifeetured by Orienteeh. Ltd.) after 1 day. 1 month, end 8 rmmSfts. Further, transparency vtm vfeuaDy oortltrmsd. 
Resu3& are ehosjn in Tctfo 6. 

(Ecc&ng resistance) 

so [07<93J] 4 teycro of th© thermally- end pr es^ro-SGn&itfvQ edhssivo eh©s& obtained by coafctg on t&to grcgl© ^do- 
treated art peper wer© laminated so that a glossy surface (eurfecs) c3 th© englo e-toeated tart paper was brcugfta inCa 
contact wJSi another surteco {back surfec©) on which th© flrermally- and prossujo-ssTt^vQ edhcslvQ Is coated, all &io 
loading th© mfgrrt of 500 gS/cm 2 and an atmoephsr© o3 40*C for 24 houro, foJIosrcd by evaluating a bJecftrcg rG^cmnco 
according to the foOowtng sfiartdamds. Results ar® sfocxm in *T£b3o 6. 

39 

5: It wss peeled without a peeSng resistance. 
4: It was peeJed whil© eStghfly funding wh®n being peeted. 
co 3: Itu^peded^UocortirwmisJysou^ 
2: F&ersofthepsperwerepartraDy leftcntr^ 
1: Paperwas broken by WocSdng. 







Adhesive strength (gf/25 mm) 


Tiwfepejortcy 


acting resists/toe 


BO 




After 


After 








1 -day 


1-mcjiSt 


S-months 


1-day 


1-rrcnnth 


a-montha 






Example F1 


1160 


1050 


1030 


Trans. 


Tir&rtB. 


Trans. 


5 


68 


Comparative Exam- 
ple F1 


s$o 


0 


0 


Trans. 


Opaque. 


Opaque. 


3 



In tho TebJo 6. Trans, maars Transparerrtr. 



10 



16 



20 



EP 0 989 162 A1 

[0745] Frorntherasu^ 

rwlmth/oPYamdftFI changed to "opaque" and adhesive strength ended to become zero aner j U ^ U *V' 

in blocking resistance. 
Example Q1 

(Synthesis of a thermoplastic resin) 

„™« * «rw^i r^nn eauiooed with an agitator, a reflux condenser, a dropping tunnel, a tifce for intro- 

over 2 hours into the reaction vessel. Heacoon w »^™ r . m ^ oh 4.8. a viscosity of 6 

and to obtain an acrylic epoxy-based emulsion (solid content concentration of 30% by weight pH a visooeay or 
mP -s (30-Q). Ammonta was added to the emulsion to adjust pH to 8.0. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

_ ' ^ rtK aTsn a ♦harmailv- and oressui-e-sensitive adhesive having a Sofia content of 45% oy we*gnt 
by weight of the solid ptasticlzer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 
40*Cfor2 minutes to obtain a thermally- and pressure-sensitive r^*— * *^ 



50 



65 



Comparative Example G1 

preparation of a thermally- and pressure-sensitive adhesive) 

based on 100 parts by weight of the solid plastkwer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

(0753] The thermally and pres^e-sensrtive adhesive prepared hereinabove was coated on a PET film using a bar- 
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ooater so that a coating amount after drying becomes 12 g/rn 2 . followed by drying at 40°C for 2 minutes to obtain a for- 
mally- and pressure-sensitive adhesive sheet 

Performance test 

[0754] In the thermally- and pressure-sensrtrve adhesive sheets obtained in the Example and Comparative Example, 
properties were evaluated as follows. Results are shown in Table 7. 

(Adhesive strength) 

[0755] The thermally- and pressure-sensitive adhesive sheet was cut into the size of width of 25 mm and length of 
1 25 mm to prepare test pieces. The test pieces were activated at 1 20°C for 30 seconds, and placed on a glass plate 
[Micro Slide Glass "White Green Polish- manufactured by IwaW Glass, UdJ and a stainless steel plate, followed by 
sticking throu^i compressing with a rubber roll by making one round traverse whie tearing the weight of 2 kg. The test 
pieces were placed at an atmosphere of 23°C and 50% RH for 1 day, and then, an adhesive strength (gf/25 mm) was 
measured at a tensile speed of 300 mmrminutB and peeling angle of 180* using a tensile tester (Tensilon UCT5T man- 
ufactured by Orierrtech, Ltd.). 

(Hokflng power) 

[0756] After two test pieces were activated as well as in the case of the adhesive strength, pressure sensitive adhe- 
sive layers ri the two test pieces were laminated so that an adhesive portion becomes 25 mm 2 , and those were stuck 
each other through compressing with a rubber roil by making one round traverse white loading the weight of 2 kg. After 
placed at an atmosphere of 23°C and 50% RH for 30 minutes, holding power (minute) was measured according to J© 
Z0237. 

(Water resistance) 

[0757] After the test pieces were activated as well as in the case of the adhesive strength, those were stuck on a glass 
plate. After placed at an atmosphere of 23*C and 50% RH for 1 day, conditions when immersed in water of 23 *C for 2 
days were judged according to the following standards. 

o: No change was observed. 

a: A blister was partially observed in a coating material 
x: A coating materia) was peeled. 



Table 7 





Adhesive strength (gf/25 m) 


Honing rawer 


Utter resistance 




glass 


stainless 






Example G1 


1180 


1550 


>16 minutes 


o 


Comparative Example G1 


650 


800 


6 minutes 


X. 



[0758] From the Table 7, it is evident that the thermally- and pressure-sensitive adhesive sheet obtained in the Exam- 
ple has an excellent adhesive strength against, particularly, a metal and. moreover, excellent in holding power and 
water resistance. 

Example H1 

(Preparation of a water dspersion liquid of a solid plastkazer) 

[0759] 100 parts of dicyclohexylphthalate which is a solid plasticizer. 12 parts of an anionic surface active agent (an 
ammonium salt of a pdycarboxylto acid), and 70 parts of water were mixed, followed by crushing with a ball mill until 
attaining to an average particle diameter of 2.2 junto obtain a water dispersion liquid of alcyclohexyiphthaJate. 
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(Preparation of a thermoplastic resin emulsion) 

by healing to 80-C. As ropolymerizaUe coap^e^ tfwB ^ e ^ a-^acrytaxypropyt trimethox- 

parts of n^acrytate ffWJ. 7 A ^J^£^^S^^S^»o the reaX^S using the 
ysBane (A-174 manufactured ^J^^^'^^ J^d«pwteTadc«lion. 055 part of AIBN which la 

2,500,000. and a glass transition temperature (Tg) was 25*C. 
(Preparatton ol a thairoHy- wid rjaaauraaarswva a*«tva) 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

charge using a barcoater so that a coaling amount after drying becomes 12 gftrr. tonoweo ay arynn 
minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

Example H2 

(Preparation of a water dispersion liquid of a solid plastjdzer) 
[0764] There were mixed 100 parts a^****"^^ 

dispersion Squid of bis(cis-3.3. ^trinwthyk^ohejdiyOphthalata. 
(Preparation of a thermoplastic resin emulsion) 

rn _„ . JiWkr , Mrflon vessal quipped with an agitator, a reflux condenser, a dropping funnel, a tubefor irttroducing 

wn,cn . w a hours. After the correlation of the potymenzabon reaction. 7.0 parts of 26 

sef. and reaction was further ^^ Q 2 ^^^ ^TOSparts of wS^as added dropwise into the reac- 
^-^T^Z^J^^^W^ ^^- A«er having emulsified, a desired ther- 
ton vessel over * hTe^SS IPA usmg a rotary evaporator, m the emulsion. soM content was 

temperature (Tg) was 23°C. 
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(Preparation of a thermally and pressure-sensitive adhesive) 

[07681 into the water dispersion liquid of the solid piasticizer prepared hereinabove, a water-based emulsion of an 
acrylic-based polymer having a hydrolyzable sityl group prepared hereinabove, a water-based emuiaon ot a roan- 
based tackffier which is e tecWfier. and water were mixed, fctewed by agitating una attaining to becorrmg ho^ane- 
ous to obtain a thermally- and pressure-sensitive adhesive having a solid content d £S%by ««*^™2Sr 
herein is 26 parts of the thermoplastic resin and 1 7 parts of the tadrfiertased on 100 parte of the solid plastiazer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[07671 "me thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET ^ ^"g* B 
thickness of 25 urn which is treated by a corona Discharge using a barcoatar so that a coahng a™xirt after dry«e 
Teco^ 12 ^followed by drying at 40'C tor 2 minutes to obtain a thermally- and pressure-senstove adhe«ve 

sheet 

CamparativB Example H1 

[Preparation of a thermally- and pressure-sensitive adhesive] 

,0768] Into the water dispersion liquid of cficyctobexytphthatate likewise prepared as in the Example HI. a iwater- 
based emulsion of an acryHc-based resin (a met^memacrylata-n-butyiacrylaie-aCTyllc add copolymer, a weaver - 
ana molecular weight (Mw): 220.000. and a glass transition temperature (Tg): 15'C). a water-based emulsion of a tar- 
pene^fcSihS * « tackier, and water were mixed, followed by elating ^r^gtobecon^ 
homogeneous to obtain a thermally- and pressure-sensitive adhesive having a solid content <* ^ * T^*^ 
la^ratio^erein is 26 parts of the teermoplastic resin end 17 parte ot the tacWfier besrt 

tidzer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[07691 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET tim using a bar- 
Ssothata coating amount after dryrrg becomes 12 g/m 2 , tallowed by drying at 40«C br 2 minutes to obtain a ther- 
mally- and pressure-sensitive adhesive sheet 

Performance test 

[07701 Properties in the thermally- and pressure-sensitiv« adhesive sheets obtained in the Examples and Compara- 
tive Example were evaluated as tallows. Results are shown in Table 8. 

(Adhesive strength) 

[07711 The thermally- and preeaur»eensHive adhesive sheet was cul .into me size of width of 2S i^arri ien^of 



Utmi I rw mwintuiy- mw — " ~" , „ . _j „ j--- -j-t- 

1 25 mm to prepare test pieces. The test pieces we activated 
[Micro Slide Glass -White Green Polish* manufactured by iwaW Glass, Ud.], followed by sticking through compressing 
with a rubber roll by making one round traverse while loading the weight of 2 kg. The test P»«»*«» ***** **\ 
« atmosphere of 23°C and 50% RH for 1 day. and then, an adhesive strength (gt/25 mm) was measured at a tenr^e speed 
of 300 mm/minute and peeling angle of 180* using a tensile teeter <Tensa©n UCT-5T manufactured by Onentech. Ud.). 

(Holding power) 

00 [07721 After two test pieces were activated as well as In the case of the adhesive strength, pressure sensitive adhe- 
sive layers in the two test pieces were laminated so that an adhesive portion becomee 25 mnf. and «rae were stock 
each other through compressing with a rubber roll by making one round traverse while loading the weight of2 kg. After 
placed at an atmosphere of 23°C and 50% RH for 30 minutes, holding power (minute) was measured according to JIS 
Z0237. 

55 

(Water resistance) 

[07731 After two test pieces were activated as well as in the case of the adhesive strength, those were stuck on a glass 
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plate. After placed at an atmosphere of 23°C and 50% RH for 1 day. conditions 
days wore judged according to the following standards. 



when immersed in water of 23°C for 2 



o: 

a: 
x: 



No change was observed. 

A blister was partialy measured In a coating malaria). 
A coating material was peeled. 



10 



16 



Tabled 



26 





Adhesive strength (gt/25 
mm) 


Holding Power 


Water resistance 


Example H1 


1050 


>1 6 minutes 


0 




1130 


>1 6 minutes 


o 


Comparative Example H1 


800 


a5 minutes 


X 



„ [0774] From the Table 8, it is evide* that the thermal*- and pressure-aer«itive adhesive sheets J*^ 1 " 

ptaare mTe seller* in adhesive strength, holding power and water resistance compared to the sheet In the Com- 
parattve Example. 



Example M 

(Preparation of a water dispersion liquid of a solid plastidzer) 

[0775] 1 00 parts of dicyclohexylphthalate which is a solid plasticixer. 12 parte of an anionic twfece "J 
KSte of^eTvi^S! Wwed by orbing wHh a ball miU until attaining to an average partocle cSameter of 2.2 
30 pjn to obtain a water dfcpersion BqUd of dicydohaxylphthalate. 

(Synthesis of a thermoplastic resin) 

,0776] A 2-litar reaction vessel equipped with an aatator. a reflux condenser, a d ^^^^ 

_ . „ ^ mnn1Bla , charaed with 35 oarts of a deionzed water, 0.11 part of a-sulpho-a>-|Z-<.i -propenyi; 

^wlShTS^Kto be added at an initial period, arc. 0.38 part of ^^^^^^^ 

M addXa rrKwiorneTrnixtura composed of 38 parts of 2-ethylhexylacrylate (2EHA). 60 parts of styrene (St), and 2 parts 
rA ar^iic acid (AM while agitating for 30 minutes to obtain a monomer premudure. . . 

m <SeWin*e relcWvessel were agitated under a nitrogen iWliiWf ^Tparl. 
ST? wbSSsT aqueous solution ware irterrrfttently added to initiate a potymenzatton. fotowad by ****** ■ 
u ^^fJT^w aonroxirnatelv 3 hours. After the completion of the polymerization reaction, agitation was fur- 

maWehyde-eulphoxytate ("Redol C manufactured by Sumitomo Setka. Ud.) which b a reducing agent was added four 

» Jo^Hn^oon^n of the add Won o. the redudng aoent. agitation was further ^™^%Z°?„7^ 
1 . ! J ^^^Z«l«hjre followed bv cooling to obtain an emulsion of an acrylic-based copolymer. Intheemul- 

^ diameter was 0 1S nm. Further, in the acrylic-based copolymer, a weight average molecular weight t*iw) was 
SSTSS« trarSon temperature (Tg) was 22'C. it is to be noted thaitha ^weight average molecular w«ght 
sb in the acrylic-based copolymer was measured by a ael permeation chromatography (GPQ. 
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(Preparation of a thermally- and pressure-sensstrv© adhesive) 

[07798 into the water (Sspersion liquid ol tScydoha^Whalafi© prepared hereinabove the wa&er-toased enuriston of 
tha acrvlic-based polymer obtained hereinabove) which is a thermoplastic resin, a wat^-based ®tojI©cji oJ a terpen©-, 
based tedder which is a tackrfier. and water were miaed, foCowed by agitating unsa attaining to becoming homcg^- 
ous to obtain a thermally- and pressure-sensitive adhesfc/o having a sdCd content d 47% by weitfrt Pomona retfo 
herein is 26 parte of the thermoplastic resin and 17 parts off the techier based on 100 parte oJ the ec3td piasScto. 

(Preparation c? a thermally- and pressure-sensativ© adhesive shesa) 

rOTBOH The thermally- and pressure-eensitwe adhesive prepared hereinabove was coated on a polyethylene tereph- 
Mtttoflm (herein^er, occasionally referred as merely m "PET Ami havingjhe mm ^25 pni wWch 
a corona discharge so that a coating amouna after drying become 1 2 g/m? using a baroosaer, ft**** by drying eft 
40°C tor 2 minutes to cfctein a tfiermally- and preseur^e&raitsve adhesive ehsst 

Comparative EKamp3o 1 1 
(Preparation oJ a ftiermoplastic resin) 

f07@1 Jl An acrylte-baaed copolymer emulsion was Ifcewfea prepared bo in tha Ensmple 1 1 eaospt that 0 «^f^ 
LpoSymcrteaaion was changed to S0*C and concentration we® changed to 10% by weight (addition amounto? iho APS 
aqu^us solution: 5.7 parte) in an APS aqueous solution to be intermittently added together with a mor^^^r^o 
in polymerfeafem. M a resuft. in the acryifrbased copolymer obtained, a weight everag© moSeetcar wejgM (fca) 
.COO. and © gtess transRfon temperature (Tg) rcas 

(Preparation ctf a tfiermslly- and pressure-eeneftiv© adhesive} 

[071251 Into the water dispersion liquid of dicydchsHylpmha^ Ifoswrsa prepared as in the &©m?3o 11. tte> water- 
based emulsion oJ an acryEc-based ccpcSymsr obtained hereinabove which is a tfcsrrncplastic roan, a water-based 
so emufeton of a toponertbascd techier whfch to a tackier, and waacr wcro mted. toltowsd by agitating urttil 

becoming homogeneous to cbCain a thermally- and prairranaHfeo adhssivo having as^oontem cJ 47% by 
woighl Rrmuiattng rsfto heroin to 26 parte off the thermoplastic rc^n and 17parta o? tho iac&tfter based cn 100 parte 
o3 tho solid ptesQciser. 

(Preparation c3 a tfiermally- and pre^re-serestivQ edhesiv^ 

I0»l "Hie thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET IDm eo tfcst © 
coating amount after (frying becomes 12 g/rn 2 u^n© a bareeater. toJtawed by drying st 40°C tar 2 minutes to obtain a 
thermally- and pressuro-senssfiv© adhssive sheet 

CO 

Comparative EnampJe 1 2 

(Preparation o? a homoplastic resin) 

45 [07g4B An acrylic-baaed copdymeren^ 

in oolymerfeeSion wss changed to 70°C. and concentration was changed to 2% by weight (adcSticn amount c? the APS 
aqueous solution: 5.7 parts) in an APS aqueous solution to bo intermittently added together wifli a monomer premiH&xr© 
in polymerisatsoa As a resuK, in the acryfic-fcased copolymer obtained, a weight cvorags motecuto weight (Wlw) was 
700,000. and a glass transition temperature (Tg) was 1©*C 

(Preparation oJ a fihairalry- and pressure-sensitive adhesive) 

mm into the water dispersion liquid erf dicydchotytphtfiaCate l&ewise prepared as in the BoampSQ 1 1. tho water- 
based emulsion erf an acrylic-based polymer obtained hereinabove which is a thermoplastic ressn. a water-based ®mul- 
sion of a terpene-based tackier which is a tackOier, and water were mtaed. tbltowed by agitating urtfl attaining to 
becoming homogeneous to obtain a thermally- and pressure-sensitive atftsshre having a sfllldi 
47% by weight Formulating ratfo herein is 26 parta of the thermoplastic resin and 17 parte of the tackier based on 100 
parte oJ the solid plastsdser. 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

™«-« Th»»™*»«ih, and nrftesure-sensitiva adhesive prepared hereinabove was coated on a PET film so that a 
thermally- and pressure-sensitive adhesive sheet 
Performance test 

(07871 Properties in the thermally- and press^e-sensitive adhesive sheets obtained in the Example and Comparative 
Examples were evaluated as folows. Results are shown in Table 9. 

(Adhesive strength) 

«™n and Measure-sensitive adhesive sheet was cut into the size of width of 25 mm and length ot 

to^eZetst £!5£iS££> were activated at 1 20-C for 30 seconds, and placed on a glass plate 
■^^^ ^Seen Polish" rnanufactured by IwaKi Glass, Ltd.]. followed by sticking through «^«ng 
n^^b/m^ngai round traverse wNle loading the weight of 2 kg. The test pieces were P»*cedatan 
22S £5 iSJu^H* 1 day or 6 months, and then, an adhesive stre^ (gt^^was measured^ 
aSe^eedrf 300 mm/minute and peeling angle of 180- using a tensile tester (Tensilon UCT-5T manufactured by 
Orientach, Lkl). 

(Peeing test) 

[0789] The thermally- and pressure-sensitive adhesive sheet was stu* on a ^^J^ 
descrtaed adhesive strength, and test pieces were peeled by hand after placing for 1 day or 6 months. Evaluations were 
judged according to the following standards. 

o: Peeled without remaining the thermaHy- and prossure-sensitivs adhesive on surface of the glass plate. 

A: Peeted wi th partially remaining the thermaly- and pressure-sensitive adhesive on surface of the glass plate. 

x: Already peeled before testing, or a base sheet was broken. 



Table 9 





Adhesive strength (gt/25 
mm) 


Conditions in peeling 




After 


Alter 






1-day 


6 months 


1-day 


6 months 


Example 11 


450 


430 


0 


0 


Comparative Example 11 


120 


0 


a 


X 


Comparative Example 12 


570 


>1000 


0 


X 



SB 



[0790] Rom the Table 9. it is evident that the thermally- and ^^l^iST* 
SeTas a pScally sufficient adhesive strength at the period of 1 day and 6 

5^ a^rteS to be stuck after producing a tackiness by heating and. P ^*tS 
*f^™uv-lnd nressure-sensittve adhesive on the glass plate. On the other hand. H Is confirmed that adhesive 

s^enT^em^ 

Twasoeeled at the period of 6 months by only placing on the glass plate, resulting .ntart* cannot be P^*caHy 
er^S Furti^lti^ugh the adhesive strength is only slightly larger in the thermally- ^^^^Z 
ZSS ^^npaXe Example 1 2 than that in the Example 1 1 , the adhesive strength becomes very larger at 
6 months, it becomes substantially impossible to peel. 
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Example J1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0791] There were mixed 100 parts of dicyciohexhytpMhalate as a solid plasticizer. 2.4 parte of an anionic surface 
active agent (an ammonium salt of a potycartxaylic acid) as a dtepersart, and 80 parts of water, and those were 
crushed using a ban mill until attaining to an average particle diameter of 2.2 junto obtain a water dspersion liquid of 
dicyck>heDd^prithalate. 

(Preparation of a water-based thermally- and pressure-sensitive adhesive) 

[0792] A water-based emulsion of an acryic-based polymer (2-ethyttaxylacryl^ acid 
copolymer having a glass transition temperature Tg of 5°C) which is a therrnoplastic resin, a water-based emulsion of 
a terpene-based tacWfler which is a tacWf ler. and water were added to the water dispersion liquid of dicyciohexylphtha- 
late prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressu re- 
sensitive adhesive having a concentration of 50% by weight Formulating ratio herein is 26 parte of the thermoplastic 
resin and 1 7 parts of the tackier based on 1 00 parte of the solid plasticizer. Composition of the thermally- and pres- 
sure-sensitive adhesive in the Example is shown in labia 1 0. 

(Thermaly- and pressure-sensitive adhesive sheet) 

[0793] The thermaly- and pressure-sensitive adhesive prepared hereinabove was coated on a surface o f a single 
side-treated art paper having the density of 84.9 g/m 2 using a barcoater so that a coating amount after drying bw*>mas 
1 2 g/m 2 . followed by dryfrig at 40*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet In the 
Example J1. 

Comparative Example J 1 

(Preparation of a water-based thermally- and pressure-sensitive adhesive) 

[0794] A water-based emulsion of an acryic-based polymer (2-ethyhexytacrylato-rneth^^ acid 
copolymer having a glass transition temperature Tg of 5«C) which Is a therrnoplasttc resin, a water-based dispe rsion o f 
a rosin-baaed tacWfler in which is a tackffier, and water were added to the water dispersion Squid of dicydobexytphtha- 
late prepared in the Exarrpie J 1 . followed by agitating until attaining to a uniform liquid to obtain a thermally- and pres- 
sure-sensitive adhesive having a con cen tr a tion of 50% by weight Formulating ratio harem is 53 parts of the 
thermoplastic resin and 1 3 parte of the tacWfler based on 1 00 parte ol the solid piasticfeer. Composition of the water- 
based thermally- and pressure-sensitive adhesive in the Comparative Example Is shown In "fable 10. 
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(Thermally- and pressure-sensitive adhesive sheel) 
In the Comparative Example J1. 
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Table 10 





Example J1 


Comparative Example"! 
J1 


Acrylic-based thermoplastic resin 1J 


26 


53 


TaoWfier 1 Terpene resin 


17 




1 Rosin derivative 




13 


Solid plasticizer (dicyclohexytphthalate) 


100 


100 


Anionic surface active agent 


2.4 


2.4 


Unit: part by weight 







(Glass transition temperature Tg: S°C) 



26 Evaluations of properties in ihe thermally and pressure-sensitive adhesive < 

[0796] Properties * the thermal*- and pressure-sensitive adheerve sheets obtained in the Exampta J1 and Compar- 
ative Example J1 ware evaluated as follows. 

» (Adhesive strength test) 

- «««aeiuB ahari ttotakted was cut into the size of width of 25 mm and 

[0797] The thermaly- and ^"^^ a^C tor 30 seconds to produce tad*tees. 

* ^ VXLESZZZ Si aZ^Stor t day and 6 months, and ****** 

KeS^m^at^eC^ mm^nUe and pejjng antfeo. ^usinoate^tetester (Ten- 
ailon UCT5T manufactured by Orientech, Ud.). Results are shown ,n labia 11. 



40 (BtocWng resistance test) 

to the following standards. 
46 [0800] Results are shown in Table 11. 



00 



5: 
4: 
3: 
2: 

55 1: 



It was peeled without a peeling resistance. 

n was peeled wttie sightly sounding when being peeled. 

It was peeled while continuously sounding when being peeled. 

Fbers of paper were partially left on a pressure-sensitive adhesive layer when being peeled. 
Paper was broken by blocking. 
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(Fallofamattinepoint) 

roaoil The water-based thermally- and pressure-sensitive adhesive* prepared in the BtamjUe J1 and the Compara- 
tive Example J1 mre coated on a poJyeihylene terephthalate film hewing the thickness of 75 Rising a baroosfcy. 
respectively. A coating amount after drying was adjusted to 12 gmt 2 . After heating at 4G«C tor 2 minutes, thermally- and 
pressura-sensltive adhesive layers ware scraped off. respective!* fallowed by conductine a differential tiiermal analysis 
at temperature raising speed of 20*CAttinute using a differential scanning calorimeter. Uhsswfee. a differential Sn^mal 
enalvefe tor the eoKd plasticiser (dcyclohe^hthaJsto) HseS was conducted at temperature raising speed of 
M'Ominute using a differential scanning calorimeter. An endotherrrtc peak was defined as a melting point of the sc»J 

wSSTtn a differential thermal analysis chart for samples scraped off the thermally- and pressure-serotive edheave 
layers in the Example J 1 and the Comparative Example J1. there were shown endathermto P^^used by Q*> «** 
plastidzer and the taefdfier and, of these, a temperature of the endothsrmSc peak caused by the soled ptesteaser is 
defined as "a melting point of the solid plaeticizer in a thermafly- and pressure-seneftfco adhesive layer". 
[es93 j] And, a feD of a melting point wee calculated by the following equation based on the melting points and, reeuf© 
are shown in Table 1 1 . 

Fall of a melting point = (Malting poJnfl of the solid piastitiasr) • 
(Melting point of tha solid ptaaticiser in a thermally- end pressure-sensitive adhesive layer) 



Tab)© 11 



40 





Adhesive strength (gf/25 
mm) 


Blocking resistance 


Fall of mdtotg point I 


BxampJo J1 


450 


5 


1.B°C ] 


Comparative BiarnpJ© J1 


570 


1 


4.2°C j 
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msm As shown in T&SUo 11, in thermally- and prossur^sonsi^ ©jSks^v© ©host otf th© Exampte J1. tea otf ffiio 
mailing point o4 the co6d ptesficfeer in the thermally- and ^(ssemo-Bej^fo edtoiv© layor rcaa 1 .8°C wfcfcft to tan torn 
3"C and on «h<D oih©r hand, in the thermally- and pressure^srasHiv® e^hssiv© eh©£t of tfta Comparative E^mpJoJI , 
fell of the meGting point of the solid ptestfeto in the thermally- and p:wwi* adhesive ^ 
3-C ASihough tha^hesive strength is a earn© level in the ExampSo J1 and ft® Compart Examp^ 01 . the 
resisaanc© is mora excelled in the sheet of the Eaamp3e J1 than in tho sheet of thQ Compareth^ EsampflQ J1. 

(Preparation of a water emersion liquid of a soled plastscissr) 

HB8IJI There were mixed 100 parte erf dicydohs«hytphtrmtetQ as a solid pla^ciscar, 12 parts of an srtota atfteeo 
acSve agent (an ammortium salt of a polycarboaylic accd) es a dtepersara, and SOparte *J*j^^ 
crusted using a bail mill unto attaining to an avereg© particle diamater of 2.2^ to obtain a water cGspersaon liquid of 
dicyctoheayi phthalato. 

(Preparation of a tfiermally- and pre^uro-ssr^tive adhesive) 

W&m A water-based emulsion of an acryOc-based polymer <2-ethymei^tecrytg^ acid 
L^olymer having a glasa tranatton temperature Tg of 5*C) which la a theirocpiaetie resin, a wato-te^ 
aterpene-tased tadtfier which is a tackier, and water were added to the water dispereion liquid of tic^^pfc^- 
late prepared hereinabove, followed by agitating until ataairwtg to a uniform liquid to obtain an emu^^athOT^y- 
andpr^sure-sensith/e atfiesive having a concentration of K>% by weight Formulating ratio herein isJQP^te <* 
thermoplastic resin and 17 parts of the tacSdffier based on 1 00 part® of the solid plasticfeer. Compoation of the thermally, 
and pressure-sensitive adhesive in the Examples is sfiown in Ts9d5<2) 1 2. 
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(Thermally and pressure-sensitive adhesive sheet) 

[08071 The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/m 2 using a bareoater so that a coaling amount after drying 
becomes 1 2 Q/m 2 , followed by drying at 40»C tor 2 minutes to obtain a thermaly- and pressure-sensitive adhesive sheet 
In the Example K1. 

Comparative Example K1 

(Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

[0808] A water-based emulsion of an acrylic-based polymer (2-ethylhexylaa7tate-methylmeittwy1ate-acryl^ add 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based dispersion of 
a rosin-based tacWf ier which is a tacWf ier. and water were added to the wafer dispersion liquid of dK^ohexylphthaJate 
prepared in the Example K1 , followed by agitating until attaining to a uniform Squid to obtain an emulsion of a thermaUy- 
andpreasure-sensitive adhesive havfog a concentration of 50% by weight Formulating ratio herein is 53 parte of the 
thermoplastic resin and 13 partsof the teckif ier based on 100 parts of We solid plasticizer. Compc^on of t^ 
and pressure-sensitive adhesive in the Comparative Example is shown in Table 1 2. 

(Thermally- and preeBure-eeneHive adhesive sheet) 

[0809] The emuteion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/m 2 using a bareoater so that a coating amount after drying 
becomes 1 2 g/m 2 , followed by drying at 40 <> C lor 2 minutes to obtain a thermaBy- and pressure-sensitive actieave sheet 
in the Comparative Example K1 . 

Comparative Example K2 

(Preparation of a water dispersion liquid of a thermally and pressure-sensitive adhesive) 

[0810] A water-based emulsion of an acrylic-based polymer (2-ethylhexytecrylate-me^methacrylBle-acryBc add 
copolymer having a glass transition temperature Tg of 5-C) which Is a thermoplastic resin, a water-based dispersion of 
apetroleum resin-based teckif ier which ie a tacWf ier, and water were added to the water dteperaton liquid of dteydohex- 
ytphthalate prepared in the Example K1. followed by agitating until attaining to a uniform liquid toobtein an emuteion of 
a thermally- and pressure-sensitive adhesive having a concentration of 50% by weight. Formulating ra^ neiwisjW 
parte of the thermoplastic resin and 27 parte of the taddfter based on 1 00 parte of the solid ptastidzer. Composition of 
the thermally and pressure-sensitive adhesive in the Comparative Example is shown in Table 12. 

(Thermally- and pressure-sensitive adhesive sheet) 

msiil The emulsion of the thermaly- and pressure-sensitive adhesive prepared hereinabove was coated on a sur- 
face of a single side-treated art paper having the density of 84.9 g/m 2 using a bareoater so that a coating amountafter 
drying becomes 12 gW, followed by drying at 40«C for 2 minutes to obtain a thermally- and pressure-sensitive adhe- 
sive sheet in the Comparative Example K2. 
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Table 12 





Example K1 


Comparative Example 
K1 


Comparative Exampie 
K2 


Acryiic-based thermoplastic resin 1 > 


26 


53 


40 


Tackifler 


Terpene resin 


17 






Rosin denvativa 




13 




Petroleum resin 






27 


Solid plastkwer (dcydohexylphthalata) 


100 


100 


100 


Nontonfc surface active agent 


12 


12 


12 


Unit part by wight 



1) 2-©|hy<h8xyiacryla*e-rne1hylmelh^lat©-acry»ic acid copolymer 
(Glass transition temperance Tg: 5°C) 



20 Evaluations of properties in the thermafly- and pressure-sensitive atffiestve sheets 

[081 2] Properties in the thermally- and pressure-sensitive actiesive sheets obtained in the Example K1 and Compar- 
ative Examples Ki and K2 were evaluated as follows. 

29 (Adhesive strength test) 

[0813] The thermally- and pressure-sensitive adhesive sheet obtained was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass, Ltd.]. followed by 
so sticking through compressing with a rubber roll by making one round traverse whBe loading the wdtfrt of 2 kg. 

[0814] The test pieces were placed at an atmosphere of 23 # C and 60% RH for 1 day or 6 months, and then, an adhe- 
sive strength was measured at a tensle speed of 300 mm/mlnute and peeling angle of 1 80- using a tensfle tester Ten- 
silon UCT^manufa^rtijnxity day or 6 months, 

as (Peeling test) 

[0816] Test pieces were stuck on a glass plate as well as in the above-described adhesive strength, and the test 
pieces were peeled by hand. Evaluations of a peeing property were judged according to the following standards. 

40 o: Peeled without remaining the thermally- and pressure-sensitive adhesive on the glass piata 

a: Peeled with parttaBy remaining the thermally- and pressure-sensitive adhesive on the glass piata 

x: Already peeled before testing, or paper (a base material sheet) was broken. 

45 

[0816] Results of the adhesive strength test and the peeling test are shown in Table 13. 



Table 13 





Adhesive strength (gf/25 
mm) 


Conditions in peeling 




After 


After 




1-day 


6 months 


1-day 


6 months 


Example K1 


450 


430 


0 


o 


Comparative Example KI 


570 


>1000 


0 


X 
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Adhesive strength (gV25 
mm) 


Conditions in peeling 




After 


Alter 




1-day 


6 months 


1-day I 6 months 


Comparative Example K2 


400 


i 0 





met 71 From the "fable 13. H is evident that the thermaly- and pressurs-sen^wnew* ^ «T~-V^-V 



peeled by only placing after 6 months, it cannot be practically employed. 



Example L1 

(Preparation of a water dispersion liquid of a solid ptastldzer) 

mmsi T^are were mixed 100 parts of dicyctohexhytpWhalate as a sold ptasticizer, 12 parts ol an ^«^<]aca 
dteydohexyl phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 
main A water-based emission of an acrylic-based polymer 

« Sn a^lTptrtl of the tacMfier based on 100 parts of the solid plastidzer. Composfcon of the thermaly- and pres- 
sure-sensitive adhesive in the Example is shown In liable 14. 

(Thermally- and pressure-sensitive adhesive sheet) 

dXtc^tSSSKed by drying at a dryino zone (a rone length of 1 2 m) of «C and drying speed of 50 
Su^Sobiin a WrnaHy- and pressun«ensitive adhesive sheet In the Example L1 . 

45 Comparative Example LI 

(Preparation of a water dispersion liquid of a theimally- and pressure-sensitive adhesive) 

rofSll A water-based emulsion of an acrylic-based polymer (2-e**ymexyla<^ale-metl^ 

.LJh^^ta* R tefl«ltlon temperature Tg of 5'C) which is a thermoplastic resin, a water-based dispersion of 

a attaining to a uniform liquid to obtain an emulsion of a thermally- 

aX^tsS ^ - ^ by weight Plating ^ 

^pS^a^Vsp^^ 

«3pressure-sensitive adhesive in the Comparative Example is shown ,n Table 14. 



50 
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(Ther maly- and pressure-sensitive adhesive sheet) 

[08221 The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/rn 2 using a gravure coater so that a coating amount after 
drying becomes ao g/m 2 , followed by drying at a drying zone (a zone length of 1 2 in) of 40°C and drying speed of SO 
m/rrtnute to obtain a thermally- and pressure-sensitive adhesive sheet in the Comparative Example L1 . 



Table 14 





Example J 1 


Comparative Example 
J1 


Acrylic-based thermoplastic resin 1J 


26 


53 


Tackifier 


Terpens resin 


17 




Rosin derivative 




13 


SoBd plastidzer (dicyclohexylphthaiate) 


100 


100 


Nonionic surface active agent 


12 


12 


Unit: part by weight 



1) 2^hythexylacrylateHTiBt^^ add copolymer 

(Glass transition temperature Tq. 5*C) 



Evaluations of properties in the thermally- and pressure-sensitive adhesive sheets 

[0823] Properties in the thermally- and pressure-sensitive adhesive sheets obtained In the Example L1 and Compar- 
ative Example L1 were evaluated as follows. 

(Adhesive strength test) 

[0824] The thermally- and pressure-sensitive adhesive sheet obtained was cut Into the size of width off 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 1 20°C for 30 seconds to produce tackiness, 
and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by rwaki Glass. Lid.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. 
[0825] The test pieces were placed al an atmosphere of 23°C and 60% RH for 5 minutes, 1 hour, and 1 day. respec- 
tively, and then, an adhesive strength was measured at a tensile speed of 300 mnvminute and peeling angle of 180* 
using a tensile tester (Tensilon UCT-5T manufactured by Orientech. Ltd.). 

(Dryabtlrtytest) 

[0826] In the above-described preparation of a thermally- and pressure-sensitive adhesive sheet a died level was 
judged by touching the pressure-sensitive adhesive sheet by hand immediately after passing through a drying zone 
after coating using a gravure coater. Standards for judgement are as follows. 

o: Problems in disability were not observed. 

jc Drying was insufficient, and a coating liquid adhered to hand. 

[0827] Resutts of the adhesive strength test and the 
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Table 15 





Adhesive strength{gh/25 mm) 


Conditions in drying 




Altar 






5 minutes 


1 hour 


1 day 




| Example L1 


240 


250 


270 


0 


| Corrparative Example L1 


40 


70 


270 


X 



[0828] Asbeng evident from the Table 15, thermal!/- and pressure*eristtive 

uhaa a oractcally suflfcierrt adhesive strength even after 5 minutes. 1 hoi*, and 1 day in sprte of a slight coated 

pie L1 the adhesive strength after S minutes and 1 hour is small in spite of a targe coated .TT^Ihh^S 
^VV^JT, dav tor atwnirn to the same level of the adhesive strength as in the Example LI. Further, although the 
^^T^^L ^Sb^Wb sheet in the Example L1 was sufficiently dried by passing through the dry- 

dried because of a large coated amount 
Example M1 

(1) AcryRq-based polymer emulsion 1 

rooooi a oAnft^i roortinn vfifififil eaiiooed with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 

[0829] A 2000 -ml reaction vessel equipped ™ U1 i~^~*Aai™M t ipa\ arid 1 23 nail of azobi- 

ducing nitrogen, and a thermometer was charged with 219 parts of isoprcpylateohol (IPA) and i.za pan « azcw 

sisobutylonitrile (AiBN) while agitating to dissolve, W ^J*J^^^ 98.7 parts of n- 

mown A* mrmivmerizable conronents, there were mxed 93.7 parts of metnyimetnacryiaie uvwimj, i». r P«ro v. 
ScryXe^n^P^^^acid. foitowed by adding dropwtee into the reaction vess^r^tt.edrop- 
SiSS^aWimati 4 hours. After the completion of the dropwise addition, a solution conpoeed ol 0£5part 
S^**TaddZTcaSy?and 25 part. oT I PA was added dropwise. and reaction was further continued for 

?hTrato^le£a1^^ 

nia^aSeTSmeSSon vessel, and 705 part, of water was ^ddedd^. **> *■ ] ££££?£ZZ 
a^rrSy 2 hours while continue to agitate to 

emulsion 1 (solid concentration of 41 .0% by weight) was obtained by evaporating IPA using a rotary evaporator. 
(2) Recording sheet M1A 

n»311 There were mixed 100 parts of dfcyclohexy^rrthaJate (a melting point of 65-Q as a soW ' P^^ 5 *"* 
K anion^s^SciS aVent^polycartoyl.c ammonium salt) which is a cEspersant. and 80 parte of watery wd 
S ^tan ^eCSd- *ameter of 2.2 .un using a ball mi. to obtain a water disperse 

B£f IS^^an averse partide diameter in the ^ ^XtrSn 
typTpartJcle size distribution meter (LA-500 manufactured by Hortoa Seisakueyo. lid.), and it « descrtoed by a median 

SSTrh. acrylic-based polymer emulsion 1 obtained in the abc^escribed step (1)and a 
oTrterJne^erwl resin whi* is a tacWfier (R-1050 manufactured by \asuhara Chenscal. Ltd.) were added to the 
^X^Cd^dS^exytoWhatate prepared hereir^bove^^by ur*. attaining to a uniform 

liquid to obtain a water-based coating liquid having a solid concentration of 45% by weight. 
JSSir formulating ratio herein is 50 parte of the acrylic-based polymer and 17 parte of the tacMier based on 100 

^T^^^^^^^^ onapc^eteraph^^firn^™^^ 
ScJIy rSr^d "a mfery "PET Km" having the thickness ot25 M"^**"** * 'J^*^,"™ 
a^arcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 40'C tor 3 mnutes to obtain 
a recording sheet M1 A. 
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(3) Recordng sheet M1 B 

[0836] There were mixed 1 00 parts of bistds-a^.S-trimeihyk^ohexyl^Wh^e <a melting point of 93°C) as a solid 
plastirizer, 1 5 parts of an anionic surface active agent (an ammonium salt of a polycarbcocyiic acid) as a dispersant, and 
80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 junto 
obtain a water dispersion liquid of bis(cfe^,3,5^imetriytcyclohexy0 phthalate. 

[08371 The acrylic-based polymer emulsion 1 obtained In the above-described step (1) and a water-based emulsion 
of a terpene-phenol resin wNch is a tackflier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the 
water dispersion liquid off Ws(ds^,3 I 54rimethylcy^^ prepared hereinabove, followed by agitating until 

attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 45* by weight For- 
mulating ratio herein is 50 parts of the acrylic-based polymer and 17 parte of the tackif ier based on 100 parts of the solid 
plasticizer [bis{ds-3,3,5-trimetriyl<^ohexyt)phthalate]. 

[0838] The above-described water-based coating liquid was coated on a PET film having the thickness of 25 |im 
which is treated by a corona discharge using a barcoater ao that a coating amount after drying becomes 12 g/rnr. fol- 
lowed by drying at 40*C for 3 minutes to obtain a recording sheet Mia 

(4) Recording sheet M1C 

[0839] There were mixed 100 parts of dimenthytphthaiate (a melting point of 1 34-C) as a solid plasttdzer, 15 parts of 
en anionic surface active agent (an ammonium salt of a potycarbaxylic acid) as a tfispersant, and 80 parts of water, and 
those were crushed using a bal mill until attaining to an average particle diameter d 2.5 tun to obtain a water dispersion 
liquid of dimertthylphthalata 

[0340] The acrySc-based polymer emulsion 1 obtained in ths abov^descnbed step (1) and a wstsrbased amtisfon 
of a terpene-phenol resin which is a tacldfier (R-1050 manufactured by >teuhara Chemical. Ltd.) were added to the 
water dispersion liquid of dimenthytphthalate prepared hereinabove, followed by agitating until attaining to a uniform Sq- 
ufcJ to obtain a water-based ooating iqutd having a solid concentration of 45% by weight Formulating ratio herein is 50 
parts of the acryic^ased polymer and 17 parts of the tacWfier based on 100 parts of the solid plasticizer (dimenthyt- 
phthalate). 

[0841 ] The above-descrfoed water-based ooating liquid was coated on a PET film having the thickness of 25 fun 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/rnr, fol- 
lowed by drying at 40*C for 3 minutes to obtain a reoorcfing sheet M1C 

(5) Recording sheet M1 D 

[0842] There were mixed 1 00 parts of 1 ,4-cyctohexanedimethanol bis(dprwriyiphospa!e) (a melting paint of 97*C) as 
asofid plasticizer. 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic add) as a cfisper- 
sant and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle dtameter of 

2.5 jim to obtaki a water dispersion liquid of 1.4-cyctohexanedimethanol bis(diphenytphospate). 

[0843] The acryOc-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a terpene-phenol resin which is a tackHier (R-1050 manufactured by Yasuhara Chemical. Ltd.) were added to the 
water dispersion liquid of 1 ,4-cyclohexanedimete^ prepared hereinabov e, followed by agitat- 

ing until attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 48% by 
weight Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tacWfier based on 100 parts 
of the solid plastidzer (1,4-cyctohexanedimethanol bis(diphenylphospate)). 

[0844] The above-deecrfoed water-based coating liquid was coated on a PET film having the thickness of 25 jim 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , fol- 
lowed by drying at 4frC for 3 minutes to obtain a recorrJng sheet M1D. 

(6) Recording sheet M1 E 

[0845] There were mixed 100 parts of resordnolbi6[dK2.&<Jimethy^>hen^ (a melting point of 95*C) as a 

solid plasticizer, 1 5 parts of an anionic surface active agent (an ammonium salt of a polycarboxyfic acid) as a cfisper- 
sant and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 

2.6 pun to obtain a water dispersion liquid of resordnolbistdK2 1 6<limetrrylphenyl)phospa 

[0846] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a terpens resin which is a tackffier (R-1050 manufactured by V&suhara Chemical. Ltd.) were added to the water As- 
persion liquid of resorcinolWsldifeS-dwnethtf followed by agitating until attaining to a uniform Jiquid 
to obtain a water-based coating liquid having a sold concentration of 45% by weight Formulating ratio herein is 50 
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parte of the acryBotesed polymer and 17 parts of the tacWf ier based on 100 parts of the solid plaster {resorcinol- 

i^d(2,6-dimetriytoheny0pbospataD. thteknafte of 25 am 

108471 "me above-described water-based coating llqUd was coaled on a PET film having the thickness of 25 am 
Sis tr^JedSTcorona dscharge using a barcoater so that a coaling amount after drymg becomes 12 g/rf. fol- 
lowed by drying at 40»C lor 3 minutes to obtain a recording she* M1E. 

(7) Recording sheet M1F 

ID8481 There were mixed 100 partE rttrhT^ethylrryaVoquirwnediacetate (a melting point of 109-C) as a scJid plaBticUec 
^rts an a^Ts^rface active agert (an armionium saJt of a polycarboxylic acid) as a dispersant, and 80parts 
of wa3 arS tr^w^JShed usingVba.1 mi unti. allaying to an average particle cfameter of 2.2 am to obtain a 

ot?t«perre^wh^a^c«fier (R-1050 manufactured by Yas.hara Chemical, Ud.) were ad^ to^ wa^dte- 
p^^TlSe^hy*oc^*one tfacetate, followed by agitating until attaining toaunitorm ^ toobtoin a 
Eta^a solid concentration of 46% by weight plating ratio heron »«ipMcff1h. 
ac^b^^cWand 17 parts of the tacWfier based on 1 00 parts of the soiid ptastioser (ti.rr^hydwnone 

SST ): rhe above^escribed water-based coating liquid was coated on a PET tlm having thetttetojess ofSffl m 
Sis tr^edSl«S,a dacbarge using a barcoater so that a coating amount after dryng becomes 12 g/m* fol- 
lowed by drylr^j at 40"C tor 3 minutes to obtain a recording sheet M1F. 

(B) Recording sheet M1 Q 

U08S1] AflaskwaschargedwiftlogofArnb^^ 

exchange reem, 30 g of ketoieophorone, 46.4 g of acetyl chloride, and 160 ml of 1 ,2-dicWoroethane, followed by atow- 

'rXl'^e^^-- anahyzed by gas chromatography and. as -^^^^t '^^ 
S c ( ^™^ v consumed and 3,45-trimethylcatechol diacetate was produced in a yield of 65% The reaction nw- 

of ethyl acetata/hexane (volume ratio of 1/4) to obtain a white acfcUar crystal of 3.4.5-trimethylcatBchoi diacetate (a 
melting point: 120'C) (a yield: 36%). 

13 C-NMR (CDCy 5: 16B.5. 168.2. 139.7. 138.9. 134.6. 133.8. 130.1. 121-5. 20.4.20.3. 20.1. 15.6. 13.2 

MS (El*) mfe: 236 (M*), 194. 152. 137 

IR (cm 1 ): 893. 1046. 1213. 1311. 1375. 1479. 1701. 

masai There were mixed 100 parte of the above-described 3.4.5*methylcatechol diacetate which is a soBd plasa- 
Ssp^ofTaSSE eSactactive agent (a polycarboxyiic arr^.umsait) whfch 
« of later and then, by crushing until attaining to an average partids diameter of 2 .0 am us** a baJ rr,ll to obtari a wahx 

te^ene resin ^ taTtocWfier. ar* water w« added to to. water ^^^J'^^^^^ 
tote fallowed bv adtating until attaining to a uniform liquid to obtain a water-based coating liquid having a sobd eoneen- 
« tSoToT^tSh? FonSn^atio herein la 50 parte of the acrylic-based porymer and 1 7 parts of the tackf ier 
based on 100 parts of the soSd plastics {3>.5^methyicatec^ 

SS The vSeT-based coating liquid was coated on a PET ^^*?^TJ^JZ££ USHoi 
corona discharge using a barcoater so that a coating amount after drymg becomes 12 g/m* followed by dryr* at 40'C 
tor 3 minutes to obtain a recording sheet M1Q. 



so 



Example M2 



[08561 A 2000-ml reaction vessel equipped with an agitator, a reflux condenser a drwi^turx^a^ toirtro- 
dudng nitrogen, and a thermometer was charged with 219 parts of IPA and 1 .23 part of AIBN wh,le agitating to dssotve. 



roSr] X ^eruJSe conponents, there were rrtxed 1 13.5 parts of 
po^eneglyoo Imsthacryiate (Btemmer PEG-200 manufactured by NihonYushi. V*l <M 4^ 
irtoWreactiomressel over approximatery 4 hovxs. After the completion of the dropw.se addrfcon. a sotutwo composed 



107 



EP0 989162A1 



of 0.25 part of AIBN which is an additional catalyst and 25 parts of IPA was added dropwis* and reaction was fulher 
continued tor 2 hours to complete a polymerization. After the completion of the polymerization, 705 parts of water was 
added dropwise into the reaction vessel over approximately 2 hours while agitating to emulsify After having been emul- 
sified, an acrylic-based polymer emulsion 2 (a solid concentration of 36.3% by weight) was obtained by evaporating IPA 
using a rotary evaporator. 

[0858] "The water dispersion liquid of WsCds-a.a.S^imethykvclohexyDphthalate obtained In the (3) of the Example M1 
and the water dispersion liquid of a rosin resin as a tackilier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were 
added to the acrylic-based polymer emulsion 2, followed by agitating until attaining to become homogeneous to obtain 
a water-based coating liquid having the solid concentration of 42% by weight 

[0859] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the taddfier based on 100 
parts of the solid plasticizer [bis(cis-3^>trimetriyk^ohexyl)phthalate]. 

[0860] The water-based coating liquid was coated on a PET tarn having the thickness of25>im which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C 
for 3 minutes to obtain a recording sheet MZ 

Example M3 

[0861 ] An acrylic-based polymer emulsion 3 (a solid concentration of 38.3% by weight) was Ifcewise obtained as in 
the Exarrple M2 except that there were employed 73.5 parts of MMA, 50.8 parts of BA, and 82.3 parts of 2-trydrox- 
yerthytmethacrylata aa copolymerizable components. 

[0862] The water dispersion liquid of bis(ds-3,3 l 5^rlmethytoyc*ohexy0phtfialate obtained m the (3) of the Example M1 
and the water dispersion liquid of a rosin resin as a taddfier {E-625 manufactured by Arakawa Kagaku Kogyo, Ud.) were 
added to the acryliobassd polymer emulsion 3. feStawed by agitating until attaining to become homogeneous to obtain 
a water-based coating liquid having the solid concentration of 44% by weigfit 

[0863] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the taddfier based on 100 
parte by weight off the solid plasticizer [t^ds-a.a.S-trimethylcyck^eDcyr) phthaJate]. 

[0864] The water-baaed coating liquid was coated on a PETfBm having the thickness of 25 |im which te treated by a 
corona da scharge using a barcoater so that a coating amount after drying becomes 12 g/m?. followed by drying at 40°C 
for 3 minutes to obtain a recording sheet M3. 

Comparative Example M1 

[0865] The acrylic-based polymer emulsion 1 obtained in the Example M1 waacoatedonaPETfBm hevirigthettick- 
nessof 25Mmwhk*istreatedby aoortradi^^ 

12 g/m 2 , followed by drying at 40*C for 3 minutes to obtain a recording sheet M4. 
Comparative Example M2 

[0866] An acrylic-based polymer envision 4 (a solid concentration of 36.7% by weight) was likewise obtained as in 
the Exarrpie M2 except that there were employed 93.7 parts of MMA and 98.7 parte of BA as copotymerizaHe compo- 

[0867] The water dispersion liquid of dicyclohexylphthalate obtained in the (2) of the Example Ml and t hewat er dis- 
persion liquid of a terpens resin as a tackffier (R-1050 manufactured by Yasi^ara Chemical, Ud.) were added to the 
acrylic-based polymer emulsion 4, followed by agitating untfl attaining to become homogeneous to obtain a water- 
based coating liquid having the soBd concentration of 42% by weight Formulating ratio herein is 50 parte of the acrylic- 
based polymer and 17 parte of the tacWfier based on 100 parts of the solid plasticizer (dicyclohexyfehthalate). 
[0868] The water-based coating liquid was coated on a PET film having the thickness of 25 |im which is treated by a 
oorona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by (frying at 40*C 
for 3 minutes to obtain a recording sheet MS. 

Comparative Example M3 

[0869] The water dispersion liquid of dicyclohexylphthalate obtained in the (2) of the Example M1 and the water As- 
persion liquid of a terpene resin as a taddfier (R-1 050 manufactured by Yasuhara Chemical, lid.) were added to an eth- 
yiene-vinyl acetate copolymer (S-301 manufactured by Sumitomo Kagaku Kogyo, Ud.), followed by agitating until 
attaining to become homogeneous to obtain a water-based coating liquid having the solid concentration of 48% by 
weight Formulating ratio herein is 50 parte of the ethyiene-vinyi acetate copolymer and 1 7 parts of the tacWf ler based 
on 1 00 parts of the solid plasticizer (dicyciohexytphthalate). 
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for 3 minutes to obtain a recording sheet M6. 
Evaluation test 

ative Examples to term a recordng picture image. 
(Ink-absorbing ability) 

. .^ nn Q p P n coov o»er was placed on a printed portion at interval of every determined time, and the 
[0873] After pnnting, a PPC copy paper was piacw * " ^^_r" ^ ^ p^er, the presence or 

o, period when the ink-moving to a back surface did not bacons observed. 



(Printing conditions) 

[0874] A printing abiSty was visually evaluated acoordng to the following t 
o: Printing portion is uniformly printed. 
a: Unevemess is slightly observed in the printing portion. 
x: Unevermess is remartatoly observed in the printing portion. 
(Adhesive strength) 

tensile teeter (Tension UCT-5T manufactured by Orientech, Ltd.). 
40 (Blocking resistance) 

49 according to the following standards. 

5: H was peeled without a peeling resistance. 

4: K was peeled wh«e sightly sounding when being peeled 
* 3: tt was peeled while continuously sounding when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a film surface when being peeled. 
56 1: It was not peeled by blocking. 
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Tab3©16 



$ 








Printing ability 


Adhesiv® | 
strength (g2/25 
mm) 


Bloctortg resist- 
ance 




Ex@mp!©M1 


M1A 


2 minutes 


0 


850 


2 


10 




Receding she©t 




0 


1050 


5 






Recording ^i@ot 
WMC 


2 minutes 


0 


730 


5 


1& 




ReCQftJfrlQ &)©©t 

MID 


2 minutes 


0 


930 


5 






Recording sheet 
M1E 


2 rmirustEo 


0 


880 


5 


80 




Receding ehe©t 
MIF 


2 minutes 


o 


840 


5 






RscojdEng shoot 
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3 minutes 
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850 
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2 minutes 
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31 


850 
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[C377B Rom tft© resuRa 0? th© TabJ© 16, ft bs oortf irmed thafl th© reccrcSirtg Qhem c&J&ined in th© £Hamp2©s ar© craosJ- 

lena in the irtk-absorbcng ©baity and printing ability, and a sufficient adhesive etarengah can be cbtafned by tfxsrmalliy ec&- 
<so vetirtg. Further, th© recording 

[6S7iJ On Ah© other hand, although th® recording sh®®t obtained in Ah© Comparative Eaampl© M1 is ©acdlent in Sho 

irft-eteorbing ability and printing abSity. an arfhesav© toe© was no$ shcsjfi). 

Afiihough a sufficient adhesiv© fore© & c&tsirtsd in tho recording shoe* ofctatned in tho Comparative) EHumpIo 

M2, R is poor In (She ink-absorbing ebilfty and ttocfcfng resistance. Although a WocWrtg resistance is SKcetort in too 
49 rsccrdircg shesa obtained In th© CcmparstivQ EaamplQ M3, it fes Iosj in fiho ink-iabscrWng sbaffiy and adh©s5vo etrotgih. 

ExampSo N1 

(1) Irfc-absorbin© layer 1 

BO 

[0880S A 2000-ml reaction vessel ©quipped with an agitator, a reflux ccnd©ns®r, a dropping funrusJ, a tub© tor intro- 
ducing nitrogen, and a frermometer was charged with 21 9 parte of isoprcpyi alcohol (IPA) and 1 .23 part of aascbBSisQ&u- 
tyrontoile (AIBN) while agitating to dissolve, followed by heating to 80°C 

[0^1 J As copolymdrizabSe components, thar© wer© missd 59. 1 parts <tf mefShylmsthacrylat©. 59. 1 parts of n-butytecr- 
66 ylBts, 49.3 parts of die3hylam5noethyl methacrylet©, 22.5 parts of acryfic eccd, and 4.9 parts o3 trimeShoj^lansp^opyl- 
memaciylatelY^ethaaytowrcpyl trim©thQ»ysiten©J (A-174 martufecturfid by N3ton Unscar. Ud.), followed by aridfng 
drepwis© into a f lesk over approximstely 4 hoima. After th© completion off the drepwtee addition, a ectofion composed o? 
055 part of Al BN which is an additional catalyst and 25 parts o? IPA was added drepwis©, and reaction was further con- 
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ItESSSU, *« was obtained by mbdng « parted 
£*3bed cationic acryite-based polymer emulsion with 700 parte * SS^SeT^ 

Son of an aoatoacetyl group^cdifled vinyl acetate-based copolymer (Z-320 manufactured by Ninon Goset xagaau 

S2 "Se water-based coating liquid was coated on a polyethylene terephthalate ^ ,m J^"^J™^r^ 

thickness of 15 |im 

(2) Reoording sheet N1A 

mm* Th^warerrtxed 100 parts of bis(cis-3.3.5-trimethyl cydohex/Ophthalate (a melting pant of * 
diameter In the solid plaetlctaer was measured by a teser^ffraction type particle size astmxmon maw v 

0) Recording sheet N1 B 

IDBBSI There weremixed 100 parte of dlmenthylphthalate (a melting point of 134-Q as « ^P^«k^15partsof 
a^^T^ent (aTaUoniurn salt of ^^^^^^^^Z^ 
those were crushed using a ball mil until attaining to an average particle oiameter of 2.5 urn to cctaw a wawr ou^™-. 

« plastic resin (the acryle-based polymer) and 1 7 parte of the tacWier (the terpens resin) based on wo pans or ma 

^f^^SScS^ermally- and pressure-sensrtive adhesive was coated on a back sufaoa of a PET film 
^.^^ad^k^SrXeV 1 obtained in tne above<iascribed step (1) using a bwcoatar sothat a 

SJa^a^ 

so 

(4) Recording sheet N1C 

m««i t>~~ — «> mi«*i 100 oarts ol 1 4-cyclohexariedimethariol bis(diphenytpho6pate) (a melting point of 9T-Q as 
J52 p^eTTs^S su^^agent (an ar^oniurn satt of ^^^^^^ 

!- J~**n**L water and those were crushed using a ball mil untl attaining to an average particle diameter of 

2 i£ to CleSaa^^SSn acrylSLed polymer (2-et^lhaxylacrytate^ene^y8c aod copolymer 
S a gTaLtmsSr^e Tg of^C) wtft* is a thermoplastic rasin and a water-based Cspeouon of a te, 
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pona resin which is a tacWfier (R-1050 manufactured by Yasuhara Chemical. Ud.) were added to the water dispersion 
liquid of l t 4-cyclohexanodimethanol bis(diphenytphospate), followed by agitating until attaining to a uniform liquid to 
obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 50% by weight 
[0894] Formulating ratio herein is 26 parts of the thermoplastic resin (the acryfcteased polymer) and 17 parts of the 
tackifter (the terpens resin) based on 100 parts of the solid plasticizer [1 .4-cyciohexanecfirnfjthar^ 

wntoM 

[0895] The above-descrfeed thermally- and pressure-sensitive adhesive was coated on a back surface of a PET f Bm 
in which there is formed the ink-absorbing layer 1 obtained In the above-described step (1 ) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 . followed by drying at 40-Cfor2 minutes to obtain a recording sheet N1C. 

(5) Recording sheet N1D 

[0896] There were mixed 100 parts of resorcinol bU>[dK2,6-dirrw*trryt^ (a melting point of 95"C) as a 

solid plasticizer. 15 parts of an anionic surface active agent (an ammonium salt of a pofycarboxylic acid) as a <fisper- 
sant and 80 parts of water, and those were crushed using a ball mill until attaining to an average partk* diameter of 
2 6 urn to obtain a water dispersion liquid of resordnolbis[c«2 1 6-dimethylphenyi)phosphate]. 
[0897] The water-based emulsion of an acryfiotased polymer p-ethyihexylacrytate-styre^ add copolymer 
having a glass transition temperature Tg of 15'C) which is a thermoplastic resin and a watertoased emulsion ofater- 
pene resin which is a tadtffler (R-1050 manufactured by Yasuhara Chemical. Ud.) were added to the water dispersion 
liquid of resorcinofoi8[a1(2,6<limetn^ followed by agitating until attaining to a uniform Hqud to obtain 

a water-based coating liquid having a solid concentration of 50% by weight Formulating ratio herein Is 90 parts ofthe 
thermoplastic resin (the acrylic-based polymer) and 17 parts of the taddfier ^tetpene resin) based on 1W 
the solid ptesticasr ft .4^ 7 xtohS3^nedim^hane! &s(dipheny!phospate)l. 

[0898] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET f im 
in which there is formed the ink-absorbing layer 1 obtained in the above^descrtoed step (1) using a barter sotteta 
coating amount after drying becomes 12 g/rn*. followed by dry^ 

(6) Recording sheet N1 E 

[0899] There were nixed 1 00 parts of trimethylhydroquinone diacetate (a melting point off 1 09°C) as a solid plasticizer. 
15 parts dan anionic surface active agent (an ammonium salt of a polycarboxylfc add) as a dispersant, and 80 parts 
of water, and those were crushed using a ball mill untB attaining to an average particle diameter off 2.2 junto obtain a 

water dispersion liquid of trimetrrylhycirocMnone diacetate. 

[0900] The water-based emulsion of an aeryfic-based polymer (2-ethylhexytecryiaie-6^ sad copolymer 

having a glass transition temperature Tg off 1 5*C) which is a thermoplastic resin and a water-based emutefon of ater- 
peneresin which is a tacWf ier (R-1050 manufactured by >asuhara Chemical. Ltd.) were added to thewater dispersion 
liquid of trimethytiydroquinone diacetate, followed by agitating untB attaining to a uniform liquid to obtain a tnermally- 
and pressure-sensitive adhesive having a solid concentration of 48% by weight Formulating ratio herein is 26 parts off 
the thermoplastic resin (the acryBc-baeed polymer) and 1 7 parte off the tackHler (the terpene resin) based on 100 parte 
of the solid ptastjdzer (frimethylhydroquinone diacetate). 

[0901] The above-descrbed thermally- and pressure-sensitive adhesive was coated on a back surface off a PtTfim 
in which there is formed the ink-eJctsorbtng layer 1 obtained in the above-descnbed step (1 ) using a barcoater so that a 
coating amount after dryi rig becomes 1 2 g/m 2 . followed by drying at 40-C for 2 mi nutes to obtain a recording sheet N1 E. 

(7) Recording sheet N1F 

[09021 A flask was charged with 10 g of Amberfist 15 (manufactured by Organo. Ltd.) which is a strong acidic ion- 
exchange resin. 30 g of ketoisophorone, 46.4 g of acetyl chloride, and 160 ml of 1 .2H*chtoroethane, followed by allow- 
ing to react at B5°C for 6 hours. 

[0903] R eaction mixture was analyzed by gas chromatography and, ketoisophorone which Is a raw material was com- 
pletely consumed, and 3.4,5-trimethyicatechol diacetate was produced in a yield of 65%. 

[0904] The reaction mixture was filtered, and a filtrate was concentrated. Residual product concentrated was recrys- 
tallized from a nixed solvent of ethyl acetate/hexane (volume ratio off 1/4) to obtain a white adcular crystal off 3.4.5-tn- 
methylcatechol diacetate (a melting point: 120°C) (a yield: 38%). 



13 C-NMR (CDCy 6: 168.5, 168.2, 139.7, 138.9, 134.6, 133.8. 130.1, 121.5, 20.4, 20.3. 20.1, 15.6. 13.2 
MS (El 4 ) mfe: 236 (M+). 194, 1S2. 137 
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IR (cm' 1 ): 893. 1045. 1213. 1311. 1375. 1479. 1701. 



maosi -mere were mixed 100 parts of the abwe-described 3 A5-tomethyfcatechol dlacetate which is a «^ P<asti- 
K 5 ^ oTan aTS acthre agent (a poiycarbcxylic ammonium salt) afcich is a » ^ 

oTwHter and then by crushing until atoning to en average parfda diameter 2* urn us** a ball mrU to c.btan a water 

S^tSE-Et^^ SSLed pc*mer (2-ethvlbexvtac^e^ene^ addoc^r 

KS a ^tTU^r, Tg of 15-Q which Is , tharrr^ resin ^ 

peneresin which is a tacMf tor. and water were added to the ^^^^^^fl^^^^^L 
followed by agitating urili^ 

^ ^h Jw^w Fwrrwlatina ratio herein is 26 parte of the thermoplastic resin {the acrylic-based polymer) and 17 

on Mparts of the s*id plaster ^^£^^1 
mon-n Thr, oKnuoJiARcribed thermally- and pressure-sensitive adhesive was coated on a back surface of a pet film 
KchtlTfc^n^ 

coating amount after drying becomes 12 g/m 2 . followed by drying at 40'C for 2 minutes to obtain a recording sheet nip. 



Example N2 

(1) Ink-absorbing layer 2 



rososi A 15 wt**queous solution of a modified vinyl acetate-based copolymer (OKS-7158G rrvwufactored^Nlhon 
SKaga^^ vTooated on a PETfflm (Merinex 70S rrWactured byK^ Japan. ^^^^^ 
WwnwNch is treated so as to readily-adhere. lolowed by drying at 120-C for 3 rn.nut.es to form aj man layer havmg 
lat^^^rflsTT Subsequently, 48 parte of cyclohexanol was added to 100 parts of a rnethyteellosolve sdubon 

s I ^wi 1 o, , ^s a tr^rr„:^^t? 2 1 w2 

l^TwL « «^}«« lining ffl Hooel The coatina liquid was coaled on the reein layer, and an ink-absorbing layer 2 was 

^bV^,^ 

^mthrroughdryrg under an atmosphere of temperature of 25'C arxl hurnrfty of 90% RH for 5 ranutes and then 120-C 
for 3 minutes. 

(2) Recording sheet N2A 

mgoq The water-baaed eniulaionrf an ^ 

«^L«r havinn a otass transition temperature Tg of 20KJ) which is a thermoplastic resin and the water dispersion 
^^SS^^S^^^^^ «V «*Q*to added to the waterd*- 

P^^Of Sc^ 3*5^^^ 

unTntbiMnn to become homogeneous to obtain a thermally- and pressure-sensitive adheswe havng the solid conoan- 
Son*4^^^^ 

23 parte of the tecMHer (the rosin resin) based on 100 parte of the solid plasterer (b^de^.a.S-trlmetriylcvclohexyO 

raSof l *The above-described thermally and pressure-sensitive adhesive was coated on a back surface of a PET film 
ESIL, ^B^SnM^MoZ^ layer 2 obtained in the abov^descrtoed step (1) using a bereoater so that a 
^^S^^SSS^^^ by drying at 40- C for 2 minutes to obtain a recording N2A. 

(3) Recording sheet N2B 

nam The water-based eniulscfl of an aertf^^ 

^L-^^artass SanSon temperature Tg of 25°C) which is a ttwrnoptestic resin and the water cfisperswn 
S^nTn?e2n asl S^S^malfaelured by Arakawa Kagaku Kogyo, lid.) were added to a water dls- 
■ S£o? ^^^^Zxe^^d in the (3) of the Example N1. folowed by agitaltog ur* at^ to 

lating ratio he7«n is 39 parts of the thermoplastic resin (the acryic-based polymer) and 23 parts of the tackfier (the 

rosin resin) based on 100 parts of the solid plasticizer (dirnerrtyhlphthalate). . , a DCTKI _ 

nn in i The^^descrtoed thermally- and pressure-sensitive adhesive was coated on a back surface of a PET Mm 
, t^e^nS^MtosoZg layer 2 obtained in the abcve^escrtbed step (1) using a ba^er sothirt a 

coaiJaSaSd^ 
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(4) Recording sheet N2C 

[091 3] The water-based emulsion of an acrylic-based polymer (2-e^hexylacrylate-methytn^ add 
copolymer having a glass transition temperature Tg of 25*C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tacWfier (E-625 manufactured by Arakawa Kagaku Kbgyo, Ltd.) were added to a water As- 
persion liquid of 1 ,4-cyclohexanedimethanol Hs(dipheny|phosphate) obtained In the (4) of the Example N1 , followed by 
agitating until attainrg to become homogeneous to obtain a thermally- and pressure-sensitive adhesive having the 
solid concentration of 52% by weight Formulating ratio herein is 39 parte of the thermoplastic resin (the acrylic-based 
polymer) and 23 parte of the tacWfier (the rosin resin) based on 100 parte of the solid plasticizer [1 ,4-cydohsxaned- 
imethand bis(cfiphenylphosphate)]. 

[09141 The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET f im 
in wttch there is formed the ink-absorbing layer 2 obtained in the above-described step (1 ) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40-C for 2 minutes to obtain a recording sheet N2C. 

(5) Recording sheet N2D 

[0915] The water-based emulsion of an acrylic-based polymer (2-ethylhaxylaaYtete-methytm acid 
copolymer having a glass transition temperature Tg of 25 # C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tacWfier (E-625 manufactured by Arakawa Kagaku Kbgyo, Ltd.) were added to a water dis- 
persion liquid of reeorcinol bie[di(2,6-dimethylphenyl)phosphatel obtained in the (5) of the Example N1 , followed by agi- 
tating until attaining to become homogeneous to obtain a water-based coating liquid having the solid concentration of 
50% by weight. Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parte 
of the tackzfier (the rosin resin) based on 100 parte of the sold plasticizer {resorcinoi bis[dK2.6-dimeihylphenyi)phos- 
phateD- 

[091 6] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in wNch there is formed the ink-absorbing layer 2 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 12 qAti 5 , followed by drying at 40-C for 2 minutes to obtain a recorcfng sheet N2D. 

(6) Recording sheet N2E 

[09171 The water-based emulsion of an acrylic-based polymer (2-e^hexytaCTytate-methy^ acid 
copolymer having a glass transition temperature Tg of 25-C) which te a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tacWfier (E-625 manufactured by Arakawa Kagaku Kbgyo, Ltd.) were added to a wate r dta- 
perebn liquid of trimethylhydroquinone diacetate obtained in the (6) of the Example N1. fbBowe d by ag itating until 
attaining to become homogeneous to obtain a water-based coating liquid having the sofid concentration of 52% by 
weight Formulating ratio herein is 39 parte of the thermoplastic resin (the acrylic-based polymer) and 23 parte of the 
tacWfier (the rosin resin) based on 100 parts of the sofid plasticizer (trimethylhydroquinone diacetate). 
[0918] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET f Im 
in which there is formed the ink-absorbing layer 2 obtained in the above-descrfoed step (1 ) ueing a barcoater so that a 
coating amount after drying becomes 1 2 g/m 2 , foBowedtv drying at for 2 minutes to ob^ 

(7) Recording sheet N2F 

[091 91 The water-based emulsion of an acrylic-based polymer (2-ethytheDcylacrylate-methylmethac^ acid 
copolymer having a glass transition temperature Tg of 2S*C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tacWf ier (E-625 manufactured by Arakawa Kagaku Kbgy* Ltd.) were added to a water As- 
persion liquid of 3.4.54rimethylcatechol cfiacetate obtained in the (7) of the Example N1. followed by agitating until 
attaining to become homogeneous to obtain a thermally- and pressure-sensitive adhesive having the solid concentra- 
tion of 48% by weight Formulating ratio herein is 39 parte of the thermoplastic resin (the acrylic-based polymer) and 
23 parts of the tacWfier (the rosin resin) based on 100 parts by weight of the sofid plasticizer (3,4,5-trimethyteatechol 
diacetate). 

[0920] The above-descrbed thermally- and pressure-sensitive adhesive was coated on a back surface of a PET f im 
in which there is formed the ink-absorbing layer 2 obtained in the above-descrtoed step<1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 . followed by drying at 40°C for 2 minutes to obtain a recording sheet N2F. 
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Comparative Example N1 



(1) Recording sheet N3A 

0)921] TrterB were mixed 1 00 parte of dicydohexytorithaiale (a melting point of 65*Q as a solid plasticizer. 15 parts 
of an anionic surface active agent (an ammonium salt of a potycartxjxyfc add) as a dispersant. and BO parte 
and those were crushed using a ball mil until attaining to an average partida diamstar of 2.2 urn to obtain a water dis- 
persion liquid of dicydohexytphthalate 

[0922] Trie water-based emulsion of an aeryHc-baeed polymer (2-ethylhexyla<yylate^ene-acrySc add copolymer 
having a glass transition temperature To of 15°C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pens resin which is a tacWfier (R-1050 manufactured by Yasuhara Chemical. Ud.) were added to the water dispersion 
itauid of dicyclohexytphthalate, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pres- 
sure-sensitive adhesive having a solid concentration of 52% by weight. Formulating ratio herein is 26 parts of the ther- 
moplastic resin (the acrylic-based polymer) and 17 parte of the tacWfier (the terpens resin) based on 100 parte of the 
solid plasticizer (dtcydchexylphthalate). . „ „_ ... 

[0923] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in ^^•"J*™** 1 **» <*> * J*^"** " 
barcoater sothat a coating amount after drying becomes 12 g/m 2 , Wowed by drying at 40»C for 2 mnutes to obtain a 

recording sheet N3A. 
(2) Recording sheet N3B 

(09241 The water-based emulsion of an acrylic-based polymer (2-ethylwytec^ate-me«hytmethacrylate-acryfc add 
copolymer having a glass transition temperature Tg of 2S»C) which is a thermoplastic resin and a "ater-baseddteper- 
sion liquid of a rosin resin which is a tacWfier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were added tome 
water Aspersion liquid of dcvctohexyfohthalate obtained in the above-deecribed step (1). Stowed by agitating una 
attaining to a uniform liquid to obtain a thermaly- and pressure-sensitive adhesive having a eoHd concentration of 48% 
by weight Formulating ratio herein is 39 parte of the thermoplastic resin (the acrylic-based polymer) and 23 parte of the 
tacWfier (the rosin resin) based on 100 parts of the solid plasticizer (dicyc^exytphtiiaJate). „«_._„ 
[09291 The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in whih there is formed the ink-absorbing layer 2 obtained in the aboveHjescribed step (1) of ^ Nixing a 

barcoater so that a coating amount after drying becomes 12 g/m 2 . fotowed by drying at 40°C for 2 mlnutet to obtain a 
recording sheet N3B. 



Comparative Example N2 

(1) Recording sheet (N4A) 

[0926] A hot-melt type adhesive (MU74 manufactured by KbrteW) as a hot-melt layer was coated on a back surface 
of a PET film in which there is formed the ink-absorbing layer 1 obtained m*eaDOve-descrtoed step(1) of the Example 
N1 by spray-coating so that a coating amount after drying becomes 12 g/mf to obtain a recording sheet N+A. 

(2) Recording sheet (N4B) 

[0927] A hot-melt type adhesive (MU74 manufactured by Koniahf) as a hot-melt layer was coated on a back surface 
of a PET film in which there is fcrmed the ink-absorbing layer 2 obtained in the above-described step (1) of the Example 
N2 by spray-coating so that a coating amount after drying becomes 12 g/m* to obtain a recording sheet N4B. 



Evaluation teat 

[0928] In relation to the recording sheets obtained in the Examples and Comparative Examples, a variety of properties 
were evaluated according to the following methods. Evaluation results are shown in Table 17. 
[0929] Using an ink-jet printer (BJC-420J manufactured by Cannon. Ltd.). coloring materials such as Cyan. YeBcw. 
Magenta, and Black were all over printed, respectively, on the recording sheets obtained in the Examples and Compar- 
ative Examples to form a recordng picture image. 
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(Ink-absorbing ability) 

[0930] After printing, a PPC copy paper was placed on a printed portion for every determined time, and the loading 
(250 g/crn*) was charged on the copy paper for 10 seconds. Alter peeled off the copy paper, the presence or the 
absence of ink-moving to a back surface was visually observed, and ink-absorbing ability was evaluated by a time of 
period until the ink-moving to a back surface does not become observed. 

(Printing abfOty) 

[0931] A printing condition was visually evaluated according to the following standards, 
o: Printing portion is uniform 

a: Unevermese is slightly observed in the printing portion, 
x: Unevenness is remarkably observed in the printing portion. 
(Water immersion test) 

[0932] After having immersed the printing portion in water of 30°C for 1 minute, it was vertically raised, and dried by 
sufficiently removing water. After having dried, a printing condition was visually evaluated according to the following 
standards. 

o: Printing portion is completely remained. 

Blot is observed in the printing portion, 
x: Printing portion is not remained. 
(Adhesive strength) 

[0933] Recording sheet obtained was cut Into the size of width of 25 mm and length of 1 25 mm to prepare test pieces. 
The test pieces were heated at 140'C for 30 seconds (in the recording sheets N1B, N1F. N2B, and N2F, 160-C tor 30 
seconds) to produce tackkiess, and stuck on a glass plate [Mfcro Slide Glass "White Green Polish- manufactured by 
I waki Glass, Uri .] , followed by slicking through compressing with a rubber roll by making one round traverse whfle load- 
ing the weight of 2 kg. The test pieces were placed at an atmosphere of 23«C and 50% RH tor 1 day. an d then an adhe- 
sive force was measured at a tensile speed of 300 mmfrninute and peefing angle of 1 80 # using a tensie tester (Tensilon 
UCT-5T manufactured by Orientech. Ltd.). 

(Blocking resistance) 

[0934] Respective ink-absorbing layers of 4 layers of the recording sheets in which a picture image is not recorded 
were laminated with a delayed-tack layer at the loading the weight off 500 gfcm 2 and under an atmosphere of 50-Cfor 
24 hours to evaluate blocking resistance according to the following standards. 

5: It was peeled without a peefing resistance. 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a fim surface when being peeled. 

1: ttwas not peeled by blocking. 
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Tatota17 







IAA 


PA 


WIT 


AS 


BR 




Recording sheet N1 A 


3 minutes 


0 


o 


1250 


5 




Recordina sheet N1 B 


3 minutes 


0 


0 


1130 


5 




Rpnrvdina sheet N1 C 


3 minutes 


0 


o 


950 


5 




Recorcfing sheet N1D 


3 minutes 


0 


o 


930 


S 




RpRnrrfina sheet N1 E 


3 minutes 


0 


0 


880 


5 




Recording sheet N1 F 


3 minutes 


0 


0 


840 


5 


^ - . - - 1 - kin 

Example N2 


necomny snow iicn 


^\ minutfi 


o 


o 


1180 


5 




Recording sheet N2B 


<1 minute 


0 


o 


1050 


5 




Recording sheet N2C 


<1 minute 


0 


0 


950 


5 




Recording sheet N2D 


<1 minute 


o 


o 


1030 


5 




Recording sheet N2E 


<1 minute 


0 


0 


850 


5 




Recording sheet M2F 


<1 minute 


0 


o 


920 


5 


Comparative Example N1 


Recording sheet N3A 


3 minutes 


0 


o 


960 


2 




Recording sheet N3B 


3 minutes 


0 


o 


850 


2 


Comparative Example N2 


Recording sheet N4A 


3 minutes 


0 


o 


550 


1 




Recording sheet N4B 


3 minutes 


o 


o 


480 


1 



[0935] 


tn the Tttxe 17. abbreviation* are as 


IAA: 


Ink-absorbing ability 


PA: 


Printing abiity 


WIT: 


Water immersion test 


AS: 


Adhesive strength (gV25mm) 


BR: 


Blocking resistance 



[0336] From the results of the Table 17, it is confirmed that the recording sheets obtained in the Examples are excel- 
lent in the ink-absorbing ability, printing ability, water resistance, and blocking resistance, and a sufficient adhesive farce 
can be obtained by thermally activating. On the other hand, although the recording sheets obtained in the Comparative 
Examples is excellent in the ink^absorbing ability, printing abiity, and water resistance, a blocking resistance is unprac- 
tically low. 

Preparation Example 01 

(Preparation of a water dispersion liquid 01 of a solid plastfcfaer) 

[0937] "mere were mixed 100 parts by weight of bi^ds^.3.5-trimetriyteydohexy0p*rthal8ie (a melting point 93*C) 
and 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a cfispersant 
and 80 parts by weight of water, and those were crushed using a ball mil until attaining to an average particle diameter 
of 2.2 ^m to obtain a water dispersion Bquid (the water dispersion liquid 01 of a solid ptasticizer) of bis(cts-3,3,5-trirrieth- 
ylcydohexyl) phthalate. 
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Preparation Example 02 

(Preparation of a water dispersion liquid 02 of a solid plasticizer) 

[0938] There were mixed 100 parts by weight of resorcinoi b^cx(2,6^irnethyipheny1)phosphate] (a melting point: 
95*0) and 15 parte by weight of an anionic surface active agent (an ammonium salt of a pdycarbaxytic acid) asacBs- 
persant, and 80 parts by weight of water, and those were crushed using a baB mill until attaining to an average particle 
diameter of 2.6 um to obtain a water dispersion liquid (the water dispersion liquid 02 of a solid plasticizer) of resorcinoi 
bisIcfip.e-cfmethytphenyOphosphate]. 

Preparation Example OS 

(Preparation of a water Aspersion liquid OS of a solid plasticizer) 

[0938] There were mixed 100 parts by weight of trimethythydroqUnone dacetate (a melting point 109*0) and 15 
parts by weight of an anionic surface active agent (an ammonium salt of a poiycarboxytic acid) as a dispersant and 80 
parts by weight of water, and those were crushed using a ball mfll until attaining to an average particle diameter of 2.2 
tun to obtain a water dispersi on liquid (the water dispersion liquid 03 of a sofid plasticizer) of trimethylhydroquinone dia- 
cetate. 

Preparation Example 04 

(Preparation of a water <£spersiof} liquid 04 of a solid plastieizarj 

[0940] There were mixed 100 parts by weight of dfcyctohexytphthalate (a melting point: 65° C) as a sofid plasticizer. 
1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarbaxylic acid) as a dispersant and 
80 parts by weight of water, and those were crushed using a bal mil until attaining to an average particle diameter of 
2.2 junto obtain a water cfispersion liquid (the water dispersion liquid 04 of a solid plasticizer) of dicydohexylphthalate. 

Example 01 

[0941] A water-based emulsion of an acrylic-based polymer (2^thyliexyteci7tate-sryrene-acryllc acid copolymer hav- 
ing a glass transition temperature Tg of 25*C) which is a thermoplastic resin, a water-based emulsion of a terpens resin 
which is a tacWf ier. and water were added to the water dispersion Squid of bis(ds-3,3,54rimetriylcyckft 
and resorcinoi bistdi(2,6<iimethytpherryl)phosphate] which are water dispersion liquids 01 and 02 of a solid plasticizer 
prepared hereinabove in solid content ratio of 50:50 by weigfit followed by agitating unto attaining to a uniform liquid to 
obtain a thermaBy- and pressure-sensitive adnesrve having a solid concentration of 47% by weight. Formulating ratio 
herein is 1 7 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tacWf ier 
(the terpene resin) based on 100 parts by weight of the solid plasticizer. 

[0942] The thermaBy- and pressure-sensitive adhesive prepared hereinabove was coated on one surface of a polyvi- 
nylcWoride-rnade shrink fim having the thickness of 25 urn using a barcoater so that a coating amount after drying 
becomes 10 g/rn 2 . followed by drying at 40°C for 2 minutes. The film was cut into the width of 7 cm and the length of 29 
cm, and it was cylindrical^ formed so that a pressure-sensitive adhesive layer is situated inside and both edges are 
adhered each other by an adhesive to obtain a shrink label. The shrink label was temporarily fixed at a position of an 
outside of a polyethylene terephthalate-made bottle (hereinafter, occasionally referred to as merely "PET bottle"), and 
it was placed i n an oven of 1 00°C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position 
by a shrinking force of the shrink label and tackiness of the pressure-sensitive adhesive. 

Example 02 

[0943] A water-based emu! sion of an acrylic-based polymer (2-ethytieKytacrytate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackrf ier, and water were added to the water dispersion liquid of bte(cis-3,3,5-trimetriylcyck>h 
and trimethylhydroquinone diacetate which are the water dispersion liquids 01 and 03 of a sold plasticizer prepared 
hereinabove in solid content ratio of 50:50 by weight, foiowed by agitating untfl attaining to a uniform liquid to obtain a 
thermally- and pressure-sensitive adhesive (a thermoplastic resin composition) having a solid concentration of 50% by 
weight Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 
parts by weight of the tackifier (the terpene resin) based on 1 00 parts by weight of the solid plasticizer. 
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(Od441 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for printing of 
in poryathylene-made shrink tim having one printed surface and the thicknese of JJMun ^V™^^"***". 
state of the width of 1 rnm-irrterval. followed by drying at 40»C The film was cut into the vndth of 7 ™»£ «" 
29 cm and it was cylindrically formed so that ths thermally- and pressure-sensrtive adhesive layer is situated inside and 
£^ss wadded each other by heat sealing to obtain a shrink label. The *rink label was t-y^J^ «" 
position of an outside of a PET bottle, and it was placed in an oven of 120-Cfor3 minutes. As a result the shrink label 
wTaWe to be f ixed at a desired position by a shrinking force of the shrink label and tactaness of the preesure-sixTsrtrvs 
adhesive. 

Example 03 

[0945] A water -based emulsion of an acrylic-based polymer (2^lhexyiaCTylate-6ryrene-acryfic acid copolymer hav- 
ino a olass transition temperature Tg of 25°Q which is a thermoplastic resin, a water-based emulsion of a terpene nan 
w^i^SS arKSr were added to the water dispersion liquid of bis(cis-3.3.5-trim^ 
resordnol bietdi(2,6-<Smethytoheriyf)phospriate], and trimettylhydroquinone diacetate which are the water dispersion 
ISds 01-03 of a solid pJastirizer prepared hereinabove in solid content ratio of 3535:35 by weight Wtowedby agi- 
tating until attaining to a uniform liquid to obtain a thermally- and pressure-sensibve adhesive (a thermoplaste ream 

cornoosition) having a solid concentration of 48% by weight 

[09431 Formulating ratio herein Is 17 parte by weight of the thermoplastic resin (the acrylc-based polymer) and 26 
parte by weight of the tacWf iar (the terpene reein) baaed on 100 parte by weight of the solidplaBticaer. 
[W471 Thethermally- and pressure-sensrtive adhesive prepared hereinabove was coat ed on oppo sH»«urfaoe of a 
efface for printing of an polyetrytene-made shrink film having one 1^"*^? L2r .22 « 
vure coating in a dot-state, followed by drying at 40-C. Tne f fen was cut into tte «y * 7cm and I the_ ^» 
and it was cylindrical V formed so that the thermally- and pressor e-sensrtive adhesive layer is situated Insde and both 
edae6 are adhered each other by heat sealing to obtain a shrink label. 

[09481 The shrink label was temporarily fixed at a poeWcn of an outside of a ^bottle, andit w^P^^J^oven 
ofizrrc for 3 minutes. Aa a result the ehrir* label was able to be fixed at a desired posrtoon by a shrinking force of the 
shrink label and tackiness of the pressure-sensitive adhesive. 

Example 04 

09491 Awater-basederriiWonofanacryW^ 

ing a glass transition temperature Tg of 25-Q which to a thermoplastic resin ■ « »^^*^^ r ^" 
which « a tacWfier. and water were added to the water dispersion kaadof b^as-W 5^ rnal^^ e^^ 
resorcinol bis[di(2,6-dirr*tlTytoheny0phc>sphate], trimetnylhydroquinone dracetate. and d'CJ^^P** 8 ^^*^ 
SnSer dtoerdon liquids 0104 of a solid piasUdzar prepared hereinabove in solid content ratio ot 30:30:30:1 0 by 
weight, folowed by agitating until attaining to a uniform liquid to obtain a thermally- and prsssure-senslDve 'adhesive (a 
^S«^^^^r%^on) having a sola content of 45% by weight. R>rmulating ratio herein la 17 parts by -weight 
tf^^astic^^ potymer) and 26 parts by weight of the tackrf ier (the terpene resin) based 

on 100 parte by weight of the solid plasticirer. -.n^r* 

(09501 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on asurfacefrxr^nbngof 
an polyethylene-made shrink film having one printed surface and the thickness of 25 urn by gravure coating at 1 cm<- 
^ atone* a rar^e of toe vvidto of 7 cm arxl the length of 29 cm. toltowed by drying at 40"C. The film was cuttoto 
CSth of 7 cm anShe length of 29 cm. and ft was cylindrk^med Z^^^^T^^Z 
adhesive layer is situated inside and both edges are adhered each other by heat sealing to obtain a shrink lab* Ths 
shrink label was terrporariy fixed at a position of an outekfe of a /^^^ ™ ^Z^StS 

3 minutes. As a result the shrink label was able te be fixed at a desired pceitan by a shrinking fo«»rt 
and tackiness of the thermally and pressure-sensitive adhesive. 

i Comparative Example Ol 

[09511 A DdwinylcHoride-made shrink film having the thickness of 26 am was cut into the width of 7 cm and the 
Loth of 29 cm and it was cylindrically formed so that both edges are adhered each other by an adhesnreto obtain a 
SS Zbe.. The shrink label was temporarily fixed at a position of anoutetoeof • reTbcMte^and ijt was pfaced m an 
oven of 1WC for 3 minutes. As a result, the shrink label was aWe to be fixed* a o^red position 



of the shrink label. 
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Comparative Example 02 

[0952] A polyethylene-made shrink film having one printed surface and the thickness of 30 |im was cut into the width 
of 7 cm and the length of 29 cm. and it was cyiindrically formed so that a printed surface becomes inside and both edges 
are adhered each other by heat-sealing to obtain a shrink label. The shrink label was temporarily fixed at a position of 
an outside of a PET bottle, and it was placed in an oven of 1 20*C tor 3 minutes. As a result the label was able to be 
fixed at a desired position by a shrinking force of the shrink label. 

Comparative Example 03 

[0953] A water-based emulsion of an acrylic-based polymer (2^thytiexylaa7tate-^ene-acrylic add copolymer hav- 
ing a glass transition temperature Tg of 25°Q which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tacWf ier, and water were added to the water dispersion liquid of dicyctohexyl phthalate (the water dispersion 
liquid 4 of a solid plasttetzer) prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a 
thermally- and pressure-sensitive actiesive having a solid concentration of 50% by weight Formulating ratio herein is 
1 7 parts by weight of the thermoplastic resin (the acrylic^ed polymer) and 26 parts by wei^ 
pene resin) based on 1 00 parte by weight of the solid ptasticizer (dicyctohexyl phthalate). 

[0954] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for printing of 
an polyvlnylchlcrida-made shrink film having one printed surface and the thickness of 25 jim using a barcoater so that 
a cx>atirig amount after drying becomes 10 g^ 

of 7 cm and the length of 29 cm, and It was cyiindrically formed so that the thermally- and pressure-sensitive adhesive 

layer is situated inside and both edges are adhered each other by heat seeing to obtain a shrink label. 

[09551 The shrink iabei was temporariiy fixed at a position of an outside of a PET bottle, and it was piaeed in an oven 

of for 3 frtnutea As a resuft. the sr^k label w^ 

shrink label and tackiness of the pressure-sensitive adhesive. 

Performance test 

(transparency) 

[0956] A PET bottle on which a shrink label is stuck was placed under an atmosphere of 23*C and 50% RH, and trans- 
parency was visually evaluated after 1 day, 1 month, and 3 months. Results are shown In Table 18. 

(Adhesive property) 

[0957] There was repeated 1 0 times a cycle test that a PET bottle on which a shrink label is stuck was placed under 
a condition of -5*C for 10 hours, a condition of 23 # C and 50% RH for 10 hours, a concfition of 40°C and 80% RH for 10 
hours, a condhion of 23°C and 50% RH tor 10 hours. The presence or the absence of fafl of the label was confirmed, 
and the absence fall was eN/akmted Reeute are shown in Table 

18. 



Table 18 





Transparency 


Adhesive property 




After 






1-day 


1 -month 


3- months 


o 


Example 01 


Trans. 


Trans. 


Trans. 


o 


Example 02 


Trans. 


Trans. 


Trans. 


o 


Example 03 


Trans. 


Trans. 


Trans. 


0 


Example 04 


Trans. 


Trans. 


Trans. 


0 


Comparative Example 01 


Trans. 


Trana 


Trans. 


X 


Comparative Example 02 


Trans. 


Trans. 


Trans. 


X 


Comparative Example 03 


Trans. 


Opaque 


Opaque 


X 
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(0958) In the Table 18. Trans, means "transparent". ...^ . 

S Fron, the resurts of the TBb.e 1 e. it is ^dent that the tab^in * e ^^t a SS^l SSe^T Z 
able to MM deformation by a change of surroundings, and dropped. In the label of the C"^ 6 ^^' ™ 

Hipped by decline of adhesive strength. On the other hand me tabete 

frarSarency even after 3-months and, did not also drop without decline of adhesive stojngth. 



Example PI 



p^by weight Of 3^ethaav|oxyp^^ 

^^J?sSZe?. desired water-based resin compos^ ^ed by evaporate IF* u*n» a 
Sotery evapW In the water-based resin conposWon, soiid content was 40% by weiflht 

Example P2 

rc»631 The same polyineriza^^ 

[0963] i ne same pwjn , _ n oartfi ^ ^^qm and the amount of the oK^ethaoTtoxypropyOPW- 
amount of ivbutyiacrylate was changed to 74.0 V*™™™****™ cotMonents to obtain a water- 

dniethylsikoxane (FM-0711) was changed to 24.7 parts by weight as copolymerizaWe components to ootain a 

based resin cornpoeffion. 
Example P3 

[0964] The same polymerization reaction and emulsifying were carried ^^ e ^^l^^l^J^. 
™L J^hteovtete was changed to 49.3 parts by weight and the amount of the aK3^ethacryto^r^poiy- 
States t^chJnoed to 49.3 parts by weight as copolymer components to obtain a water- 
based ream compceffion. 

40 ExanpleP4 

[0965] "me same polymerization reaction and errxHsifyinfl were ^edoutas " 

Sate was not enjoyed and the ^ ^J^^^^^^^^Z^ ^ 
changed to 98.7 parts by weight as cxxxarymerizable components to obtain a water-based resin cornposracn. 



so 



55 



Example P5 

moM, The same rjolymemation reaction and emulsifying were earned out as in ^"f^,*™* 1 " 

S?by we^ trTa^ethaayiaxypropyn ^^^^JT^t^St 
^oyUmltece of 1 as copolymerlzable components to obtain a water-based resin composition. 

Example P6 

_ . anh orruiiKitvina were carried out as in the Example P5 except that the 

dkrethytsiloxane (FM-0725) was changed to 24.7 parts by weight as copolymenzable components to omam a wanr 
based reein conrpoeiBort 
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Example P7 

[0968] The same polymerization reaction and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was changed to 49.3 parts by weight and the amount of the a<3^ethacryiaxypropyl)poly- 
cfimethylsilaxane (FM-0725) was changed to 49.3 parts by weight as copolymerizable components to obtain a water- 
based resin composition. 

Example P8 

[0969] The same polymerization reaction and emulsifying were carried out as in the Example P5 except that tfie 
amount of n-butytacrytate was not employed and the amount of the o-(3-methacrylaxypropyl) pc^imethytelaxane 
(FM-0725) was changed to 96.7 parts by weight as copolymerizable components to obtain a water-based resin compo- 
sition 

Example P9 

[0970] The same polymerization reaction and emulsifying were carried out as in the Example P1 except trot 12.3 
parts by weight of a polymethyl(3-methacrytax^ (F3-009-05 manufactured by Nihon Unicar, Ltd.) was 

employed In place of the FM-0711 as copolymerizable components to obtain a water-based resin composHfon. 

Comparative Example P 1 

[0971] The same polymerization reaction and emulsifying were carried out as in tne Example Pi except mat 3-rneth- 
acrytaypropyl trimethoxy stlane (A-174) was not employed as a copolymerizable component to obtain a water-based 
resin composition. 

Comparative Example P2 

[0972] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the a- 
(3-methaxrytocypropyl) polydimethylsitaxane (FM-071 1) was not employed as a copolymerizable component to obtain 
a water-based resin composition. 

Comparative Example P3 

[0973] The same polymerization reaction and emulsifying were carried out as in the Example P9 except that the 3- 
methacrytoxypropyl trimethoxy silane (A-174) was not employed as a copolymerizable component to obtain a water- 
based resin composition. 

Comparative Example P4 

[0974] The same polymerization reaction and emulsifying were carried put as in the Example P1 except that the 3- 
methacryloxypropyl trimethoxy sflane (A-174) and the a-(3-methacryloxyprapyl) polydimethylsilaxane (FM-0711) were 
not employed as copolymerizable components to obtain a water-based resin composition. 

[0975] Composition ol the water-based resin compositions obtained in the Examples P1-P9 and the Comparative 
Examples P1-P4 was collectively shown in Table 19. 
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Table 19 
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(Formulation d a water-based coating) 

[0978] Rom the water-based resin compositions obtained in the Examples P1 -P9 and the Comparative Examples PI - 
P4, a water-based coating agent was obtained according to the formulation shown in Table 20 descrfoed below. 



Table 20 



Titanium oxide(R630 manufactured by Ishihara Sangyo) 


31.34 parts by weight 


Hydroxyethyl cellulose (SP600 manutactured by Daicel Kagaku Kogyo) \ 


0.27 parts by weight 


Deionized water 


7.73 parts by weight 


4% sodium trtpolyphosphate 


3.40 parts by weight 


Debarring agent 


0.43 parts by weight 


Anti-bacterial agent 


0 48 parts by weight 


Primal 850 (manufactured by Roam & Haas. Ltd.) 


0.68 parts by weight 


Water-based resin composition (sold content) 


53.32 parts by weight 



(Test Exarrpie) 

[0377] In relation to the water-based resin compositions obtained in the Examples P1 -P9 and the Comparative Exam- 
ples P1 -P4 and the water-based coating agents, performance evaluations were carried out as described below. 

1 . Water resistance test 

[0978] Water-based resin composition in which the solid content was adjusted to 20% by weight was coated on an 
acrylic resin plate using a No. 1 2 barcoater, and it was dried by curing at 1 06*C for 5 minutes. After that, the acryfic resin 
ptale was immersed in a water tank at 20°C tor 7 days to visually aval uate a change in a coating layer. 

©: no changed, o: ptrtlaily whitened, a: whitened, x: no coating layer (dissolved) 

2. Hot water resistance test 

[0979] Water-based resin composition in which the solid content was adjusted to 20% by weight was coated on an 
acrylic resin plate using a No. 1 4 barcoater, and it was dried by curing at 10S*C tor 5 minutes. After that, the acryic resin 
plate was immersed in a water tank at 80*C tor 2 hours to visually evaluate a change in a coating layer. 

@: no changed, o: partially whitened, a: whitened, x: no coating layer (dissolved) 

3. Servant resistance test 

[0980] In relation to a coating layer formed on an acrylic resin plate likewise prepared as in the water resistance test, 
a rubbing test was conducted using a cotton swab containing methanol. There was measured the number of times 
requiring until dissolving of a coating layer. 

4. Adhesion test 

[0981 ] W&ter-based resin corrpositton In which the solid content was adjusted to 20% by weight was coated on a pol- 
yethylene terephthalate plate (a PET plate) using a No. 14 barcoater, and it was dried by curing at 105«C tor S minutes. 
After that a cross-hatched test was conducted using a cellophane tape in relation to the PET plate to visually evaluate 
a residual concfition of the coating layer. There is shown the number of residual coating layer in 100 pieces. 

5. WeatherabOity test 

[0982] The water-based coating agent which is modified into a water-based coating composition was coated on an 
aluminum plate using the No. 12 barcoater, followed by drying by curing at 105°C tor 5 minutes to prepare test pieces. 
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The test pieces were set in a QUV accelerate weatherabilrty test machine, an accelerating weatherabity test 
c^SaS S^r^s. and gloss retention nrto was quantitatively measured with a gloss meter. 

6. Stain.no resistance test 

[0963] The same pieces as in the weatherability test were placed m an outside to conduct a natural exposure test tor 

1 month, and staining condHions were visually evaluated. 

@: no stained, o: partially stained, a: stained, x: deterioration in the coaling layer 

[0984] Results in the above tests are shown in Table 21 . 
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table 21 
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[09851 From the Table 21 , the water-based coating agents in the Examples P1-P9 are more excellent in water resist- 
ance, solvent resistance, and adhesion, and also in weatherabDity and stabling resistance. On the other hand, the coat- 
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ing agent in the Comparative Example P2 te poorer in weatherability and ^^^^^J^"^^^ 
Z Cotparative Examples PI and P3 is particularly poorer in water resistance, solvent resistance, and adhesion. 

Preparation Example Q1 

Synthesis of a copolymer (Polymeric dispersant) tor a shell component 

rural 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube «^?**|"0 
2n arTaTan^eto "w Charged with 220 parts by weight of ieopropylalcohol (hereinafter, abbrevated to 
TX»S^1^ abbreviated as "AIB^ ad^^l.^ng 

in* |, anu *-»h- / * wr a- C rr»tvmerizable consonants, there were mxed 137.5 parts by weight of 

^STS^^SP^^ hereinafter, abbreviated as -AA"). and 
mer ^(n^uto^edby Ninon yushO. followed by adding dropwiee a mixture 

*7^Son vessel usXi the dropping funnel over approximately 3 hours. After the completion of the dropense 
S£ S£ ^^St!SSi an additional cala.yst wasdisso^ in 25 parts ^« * was 

Jr, ttw, reaction vessel and reaction was further continued for 2 hours. After the completion of the 
added *opw«e I rrto * V^rjJSJ ^3%™ous ammonia was added into the reaction vessel, and 875 pens 
K^o^S"^ hourwhueag^dtogtoemu^fy. 

b^^lsSd. a dSTshe.1 component was obtained * -£«f"0 ™ using a ^-^^ 
Sl^Smponent (a polymeric dispense*), solid concentration was 2*5% by weight, and Tg (a calculated value) 

}35*C. 



Preparation Examples Q2-Q7 

(09871 "me same preparation was liaise conducted as in the Preparation Example 01 ^^J^^!T" 
position as shown in Tebto 22 was applied to synthesize a copolymer lor shei components (a polymeric dispersant). 



Table 22 



Copolymer for shell components 



Preparation Example 





Q1 


Q2 


03 


04 


05 


06 


07 


Monomer composition (part by 
















watohg 


















137.5 


0 


37.5 


200.0 


212.5 


160.0 


25.0 


BA 


75.0 


212.5 


175.0 


12.5 


0 


75.0 


75.0 


AA 


25.0 


25.0 


25.0 


25.0 


2S.0 


2.5 


137.5 


aemmer PE200 


12.5 


12.5 


12.5 


12.5 


12.5 


12.5 


12.5 


Total 


250.0 


250.0 


2S0.0 


250.0 


250.0 


250.0 


250.0 


solid concentration (% by weight) 


28.5 


29.1 


29.0 


29.3 


29.1 


29.2 


29.0 


T g ( 9 C) (calculated value) 


35 


-41.4 


•24.6 


88.9 


102.1 


34.8 


35.2 



ExampleQI 

Synthesis of a core/shell type water-based emulsion 

[Q988] 210.8 parts by waiaht (edid cortent by weight: 60.1 parts by weiflht) ^^ m ^J^^ R 2 ^^^ 
SU^onExamplaQI was dissolved in 87.9 parts by weight rtadeto^v^and^^2Mp^^«g« 
TJ^I^ar-inaftw abbreviated as ST), 72 parts by weight of 2-ethythexylacryiate (hereinafter, abbrevwfed as 

» in-nSSSd by YUha Shell Epoxy). and OS paribyweight of t-dodecy. 
S SS., abbreviated as "TDM") were added to prepay a ^^^^T^a^ a 
[0969] The pre-emulsion was charged in a 2-liter reaction vessel equpped wrth an agitator, a reflux condenser, a 
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dropping funnel, a tub© tor introducing nitrogen, and a thermometer, followed by heating to 60°C. When the reaction 
vessel attained to eo°C. a polymerization was Initiated by dropping an aqueous solution in which 0.34 part by weight of 
Perbutyl H69 (manufactured by Mhon Yushi, Ltd.) was dissolved in 14 parts by weight of a deionized water and an 
aqueous solution in which 0.34 part by weight of Redol C (manufactured by Sumitomo Seta) was dissolved In 3.5 parts 
by weight of a deionized water. After having polymerized for 1.5 hour, there were added dropwise an acpeous solution 
in which 0.14 part by weight of Perbutyl H69 was added to 6 parts by weight of a deionized water and an aqueous solu- 
tion in which 0.14 part by weight of Redd C was added to 1 .5 parts by weight of a deionized water which are an addi- 
tional catalyst and aging was further conducted tor 1.5 hour to prepare a water-based emulsion. The water-based 
emulsion has a solid concentration of 29% by weight. pH of 8.5. and viscosity at by a B-typevisc^ 

Synthesis of a water-based coating composition 

[0990] Subsequently, 384 parts by weight of a Na silicate (x«4, concentration of 30% by weight) was mixed with 99.3 
parte by weight of the water-based emulsion, and cButed by 454.8 parts by weight of a deionized water to prepare a 
target water-based coating composition. The water-based coating composition has a solid concentration of 15% by 
weight pH of 1 1 . and viscosity at 30*C by a B-type viscometer of 3 cp. In relation to the water-based coati^ 
tion. storage stabifty test and adhesion test were conducted as described below. 

(Storage stability test) 

[0991 J The water-based coating composition was placed In a closed vessel, and the closed vessel was placed In a 
hot air circulating dryer at 50"C for 7 days. CondHioro of the composition 

o: no changed 

a: slight increase in viscosity 

x: generation of grits 

(Adhesion test) 

[0992] A calcium silicate plate having 1 mxl m was cut to prepare a gap having the wicth of 1 cm and the depth of 
4 mm at intervd of 10 cm. The calcium si Scale plate which is a base plate was preheated at 100*C for 8 minutes, fol- 
lowed by coating the water-based coating composition by a sprayer at 80 g/m 2 (amount in wet). After having placed for 
40 seconds, there was coated a water-cfiluted product having concentration of 20% of Alee Aqua Gloss (a water-based 
acrylic coating to a wall manufactured by Kansai Paint) at 110 gAn 2 {amount in wet), followed by drying at 1 00«C for 4 
minutes. 

[0993] After having placed a coating material obtained at room temperatures tor 24 hours, the adhesion test of a coat- 
ing layer wWch Is regulated according to JIS A 5422 was conducted to measure a peeled ratio (%) of the coating layer 
as an evaluation of adhesion. Also, there was conducted an adhesion test after being immersed in warm water at WG 

Examples Q2-Q15 

[0994] Core/shell type water-based emulsions were prepared by the same operations as in the Example Q1 except 
that there were enptoyed copolymers for shefl components in the respective preparation Examples shown in Tfcbie 23, 
and respective monomers shown in Table 23 were employed as core components. 

[0995] Subsequently, respective target water-based coating compositions were obtained by mixing respective water- 
based emulsions with a Na silicate (x-4, concentration of 30% by weight) or a Lis*cate{x«4.5, concentration of 22.2% 
by weitfrt: Example Q6) at the silicate weight ratio with respect to the emulsions shown in T&We 23 according to the 
same operations as in the Example Q1 . 

[0996] In relation to the respective water-based coating compositions obtained, the same storage stability test and 
adhesion test were conducted as in the Example Q1. 

Examples Q16-Q21 and Comparative Examples 01-04 

[0997] Core/shell type water-based emulsions were synthesized by the same operations as in the Example Q1 except 
that the polymers in the respective Preparation Examples shown in Table 24 were employed as copolymers tor shell 
components, and the respective monomers shown in Table 24 were employed as core components. 
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were conducted as in the Example Q1 
Comparative Example Q5 

[10001 in relation to me corafchel. type water-based emuisicnatone prepared * the Example Q1 , the same storage 
stability test and adhesion test were conducted as in the Example Ul . 

Comparative Example 06 

[10011 m relation to the Na silicate aJone employed in the Example Q1 . the same storage stabiity teet and adhesion 
test were conducted as in the Example Q1. 

Comparative Example Q7 

by weight ol Eplkote 828, and 0.6 pan oy into a 2-liter reaction vessel equipped with an aortator. 
[10031 5V3 \^^1^^^^SS!S^. «ida tr-rmometer. folowed by heating to 6CTC 
a reflux condenser. ad ^^ nn ^ a ^^ '^"^ B ^^ r8 added drcpwise an aqueous solution in which 
^ ^SS^JSS S 1 M^^^oS** deSed water, an aqueous so**on in 

SL^SSSSSt st^ngC^ ^iL^^T^^^^^^ 
conponeotshave a so« - J«^^2^Sl?JS£r. a reflux condenser, a drcppinQtunne.. stub. 
[1005] Subsequently, e 2-liter reaction vessel equippea """^ wa4nht „, m . core comconents and 

lor Jodudno nmogen. and a ™™^« ^^^Z*?^ ^clcl v££ SfcX to 60-C. 

artapc*M«Ma wrlw "^^itSSTS dMW sZaqueou. ammo* » oOMn a avwd 
viscometer of 9 op at 30*C. _ 01 tha water-based emulsion was mixed with a 

^ ^"^J^ST^*^ add was added after synthesis of the copolymer tor core components, it is 

thought that the emulsion becomes unstable by muona of the Na sicate because 01 tne pcyacrync aw* 
phase, resulting in that gelation is cai*ed. 



« 
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Table 24 
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(Remarks of the Table 23 and Table 24) 

[10081 Monomer stobreviations for the core components are as follows. 
5 EP 828: EpiKote 828 

QMA: glycWylmethacrytate 
M-GMA: methylglyckJylmethacrytete 

to 

CYM: (3,4^pcgcycyc^exy0metvlm^ac^ate 
CHPMA: 3<h!c*o-2-hydroxyprcpylni^^ 

is [1009] Table 25 shows the evaluation results in the Examples Q1-Q21 and Comparative Examples Q1-Q7. 

[1 01 0] From the Table 25. the emulsions in the Examples Q1 -Q19 are excellent in the storage stability, and practically 
sufficient adhesion was obtained even in both of a plain portion and cutting portion (notches) of the calcium silicate 
base plata Partteulwly. in the Examples Q1-Q1S which are preferred Examples, excellent results are obtained. 
[1 01 1 1 In the Example Q21, although the emulsion is excellent In the storage stabfllty, adhesion In the cutting portion 

go was slightly poor. In the Example Q20, a stable core/shell type emuteton was not obtained because the core compo- 
nents are too much compared to the 6hefl corrponents. 

[1012] In the Comparative Examples Q2, Q3, Q4. Q5, and Q6. adhesion was poor. Further, in the Comparative Exam- 
ples G1 and Q7, equations were not able to be conducted because of gelation in mixing of the sicats. 
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Claims 
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pound of (A) (A1) an alcohol having a substituted cydoheocane ring of a substituted cydohexene ring substituted by 
at least one of an alkyt group and having at least 3 carbons in the alkyl group, or (A2) an alcohol having a bridged 
ring containing at least one of a six-menfoered carbon ring with <B) a poiybasic acid, m a phosphorus compound 
having a melting point of 55-1 00°C or a phosphorus compound represented by the following formulae (1a). (1b), 
(1c)or(Z) 

(°)k ° 
R'O-r- T-O-A- 0-4- P-OR 4 R la 0-P-0R* a 

J 

0 

R 3a 

(la) (lb) 




R l 0-P-0R 4 R*-P-R 7 



(lc) (2) 



[in the formulae. R 1 , R 2 . R 8 . R 4 . R 1 " R 3 *, R 4 *. R s . R 8 . and R 7 are a hydrocarbon group or a heterocyclic group, 
respectively. A is a cfivalent hydrocarbon group or a heterocydc group, k is 0 or 1. n rs an integer d 1-3, hcwwer, 
R 1 * R 3 *, and R 4 * are not simuttaneously a phenyl group or 4-t-butyfohenyl group R 1 , R 2 , and A in the formula , (1 al. 
R 3 . R 4 , and A in the formula (1a). R 1 *. R 3 *, and R 4 * in the formula (1b). R 1 , R 3 , and R 4 in the formula (1c). R° PP. 
and R 7 in the formula (2) may form a ring containing phosphorus atom by bond ng of at least two groups, respec- 
tively.], and (Bia) a diester compound of (C) (d) hydroquinone or lesorcinoi wherein benzene ring may be substi- 
tuted by an alkyl jyoup, or (c2) catechol wherein benzene ring Is substituted by an alkyl group with (D) an organic 
monoDBnc a rm 

2L A thermoplastic resin composition containing a thermoplastic re6in and a solid plasticszer, characterized in that said 
solid plasticizer is constructed by a combination of at least two compounds selected from the group of tour kinds of 
compounds (i) a multiester compound of (A) ( A1 ) an alcohol having a substituted cyclohexane ring or a substituted 
cydohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl group* or 
(A2) an alcohol having a bridged ring containing at least one of a eix-membered caibon ring with (B) a poiybasic 
acid, (iia) a phosphorus compound having a melting point of 55-1 OO'C or a phosphorus compound represented by 
the following formulae (1a). (1b). (1c) or (2) 
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0 

R ,a O-P-OR 4a 
I 

0 

R 3a 



(la) 



R'O-P-OR* R 5 -P-R 7 
R 3 

(lc) (2) 



b8 \*«^htha formula (1a) R 1 *. R 3 *. and R 4 * inthe formula (lb). R . R 8 . and R 4 In thetormuta 0<9. 

S# r^£SSSS£ * ^TSriSS bondinoo,Btteasttwogroups ' ra ^' 

tiveryj. and (iii) a dtoxybenzene derivative, and (iv> dtaydohexyt phthalate. 
3. A thermopfcst* resin cordon cor«m - «^e^ ^/rm^^^^r^cSS 
££T£e£^^ 

^ h^r^rtZsVs^artxjna in the aikyi grcx*, or (A2) an alcohol having a bridged ring contango *t ieaaton. of 
alc^arBdcartx>nrinflwith(B)apd 

S. A thermoplastic resin composition as claimed in claim 4, wherein said substituted cydobexand * 3^5-*m*thyl 
cydohexanol. 

«. A thermos resin c^rnoosition as daimed in daim 5, wherein said 3.3,54r*r^vdohs*ano. is seleded from 
a cta-isomar, a trans-isomer, or a mixture thereof. 

7 . rtwmoolafitic resjn corrooaitfon aadaimed in daim 4. wherein said muWeetar compoundO) is ^■fjT*"^ 
T ^S!^"e ^r^tran,^ and a isomer in the ratio ^na^somer/os.sorner (weight rai»)] 

Of OTI 00-40/60. 

8. A thermop.astic resin composition as daimed in claim 4, wherein said alcohol having a bridged ring ia an aicohol 
having notbornane ring, norbornene ring, or adamantme nng. 

a A thermoplastic resn composition as daimed in daim 2, wherein satf d ^^ d ^^ C * ) * ^^^i 
Iv^rofcll hvdrootfnone or lesordno! wherein benzene ring may be substituted by an aJkyl group. <* (cz) 
Sed^2 Serein SHE r£g * -bstJtuted by an alkyl group with (D) an organic monobasc add. 

1 0. A thermoplastic resin composition containing a thermoplastic res.n and a solid plaster, characterized in mat said 
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solid plasticfeer is a multi ester of a polybasic acid which does nol bring about a morphological change to a teste® 
o3arat^enittec^rniouslygive«bvanoral ^rti^cn^7daysinadc^ef31CMWms^. 

11. A thermoplastic nssin composition as claimed in claim 10, wherein said multi carter <rf a polybasic acid is a diester 
phthalate. 

1 2. A thermoplastic reson composition as claimed in any on© of claims 1-11, wherein fin® contort of said solid plasMsor 
" Is SO- 1 COO parts by weight based on 100 parts by wdghi c? said thermoptestic resta. 

1$. A thermoplastic resin composition as claimed in any on® c3 claims 1-12, wherein a tedtfier is further contained. 

14. A thermoplastic resin composition as claimed in any one off claims 1-13, whereSn saffl thermcptesfiSc resin is a 
water-based composition dispersed in water. 

1 S A thermoplastic resin composition which contains a thermoplastic rescn having a g3acs transition temperature - 
10 to 25°C end a solid plasticiser, and said thermoplastic resin is a water-based thermopSas&tc resin compcafcon 
dispersed in water, charecierisGd in that said soled piasticaser is a phosptorus compound. 

1@. A fihormaitjf- and pre^ure-sensrtlv® ecDieslvo containing a thormoptesate resin composition as claimed In any otiq 
off claims 1-15. 

17 A ShermaHy- and pressure-sensitive adhesive containing a thermoplastic resin composstion and a sofed ptesticaaer. 
' *tfw©in said ihsfmoplsstic rssn is constructed by an epesy compound (E) end a polymsr (F) c? a poJymsnse^Q 
unsaturated compound. 

US A thermally- and pressure-sene§irve adhesive as claimed in claim 17, where3n ss*d thermopJasate resin b con- 
structed by a polymer (F) and an epoay oompound (E) cS^ersed in flra particie state in tfi® polymsr. 

19 A thermally- and pressure-sensitive adhesive es claimed in claim 1 7 or 18. wherein eakfi thermopSaetfc nssin ©on- 
teined in tho term off a water-based emulsion in which there ar© dispensed Cn water poJymer parties tewing a onro- 
sheastrixcauTQcradcmainstrucAjir© instructed by an ep©# 
unsaturated compound. 

a®. A thermally- and pre®sure-senshiv® adhesive as claimed in any one of cfcdms 17-19. wherecn said ejaacy compound 
(E) is an epoay rescm. 

21. A thermally and pressure-sensitive adhesive as claimed in any on© of claims 17-20. wherein tte> oontena oJ ©aid 
so£d plasttcfesr Ig 1 5-2O0 parts by weight based on 100 parts by weight off ©acd thermoplastic rest?*. 

22. A thermaBy- and pressure-sensrtiv® adhesive a© claimed in any on© of deems 17-21 . wherein ea tecfcffisr & further 
contained. 

23. A thermalfiy- and pressure-sensitive adhesive containing a thermoplastic resin and a soled pJasaicisGT, wherefn m& 
said soBd thermopJaeBc resin i© a polymer of a polymerases unsaturated compound having a hyc&clysaWQ ©Tyl 
group. 

24. a thermally- and pressure-sensffiv© adhesive as claimed in claim 23. wherein said tfiermopJasSte resai cs an acrylic- 
based polymer of a polymerizable unsaturated compound having a hydrolysabJe sByl group. 

2g A thermally and preseure^ensitive adhesive as claimed In claim 23 or 24, wherein soW thermoplastic resin Is © 
" pojymer of monomer components containing 0.05-30% by weight off a polymeria® unsaturated compound hsv- 
a hydrdyzaWe s9yi group. 

2S A thermally- and pressure-sensitive adhesive as claimed in any one of claims 23-25. wherein the content off sad 
' thermoplastfc resin Is 15-250 parts by weight based on 100 parts by weight oi safd soled ptastfcissr. 

27. A thermally- and pressure-sensitive adhesive as claimed in any one off claims 23-26, wherein a tacWffisr is further 
contained. 
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28. A thermal and pressure-sens*^ adhesive as clawed in any one of claims 23-27. wherein said mermop.as* 
rosin is a waler-based composition dispersed in water. 

29. A thermal*- end pressure-sensitive adhesive "** " 
wefchtWage molecular weiflht (Mw) o« said thermoptasec res* .b 100.000-500.000. 

30. A ,n W ma»y- and rxe^re-se^itive a*esive as claimed in daim 29, wherein said themes* resin is an acrylic- 
based polymer. 

t>c resin is 15-200 parts by wei 0 ht based on 100 parts by wettfrt ot saw son 

32. A thermally- and pressure-sensitive adhesive as dam* * any one of daims 29-31 , wherein a tackier fc further 
contained. 

o* rtoim«H in anv one of daims 29-32, wherein said thermoplastic 

33. A thermally- and pressure-sensitive adhesive as churned in any one or «u™ 

resin is a water-based composition dispersed in water. 

pressure^ensiove adhesive at 40«C for 2 minutes on a base sheet* less than 3«C. 

35. A water *ased thermaily- and pressure-sensitive adhesive as daimed *" *" ^ 
ian^r^TlO microns in said water*ased thermailr and pressure-sensitive a*esiva. 

36. A water-baeed thermal and pressure-sensitive adhesive as daimed in daim 34 or 35. wherein said thermop.as.ic 
resin is an acrylic-based polymer. 

37. A water-based thermally- and pressire-sensitive adhesive as daimed In any one ot daims 34-36, wherein said 
solid ptasbcizer is dteycJohaxytphthalate. 

49 period of 6 months-lapsa 

^ ^h^eiwft shMt as claimed fci daim 40. characterized in that said thermally- 

41. ^^^^T^Z^iT^^ ^-^ dispersed product of a thermaiy- and 
and pressure-sensitive adneswe layer is y M,ou taririfuw and a solid olasBcteer over at east one 
pressuresensitJve adhesive containing a thermoplastic resin, a taefcfler. and a sow pmseazer over 

bo surface ot a base material sheet, followed by drying. 

42. A thermal ly- and pressure^ensHive adhesive sheet as damed in daim 40 or 41. wherein said thermoplastic resin 
is an acrylic-based polymer. 

„ 43- A thermal and pressure-sensitive adhesive sheet as daimed in any one of daims 40-42. wherein said so* pias- 
titizer is dicydohaxy^phirialate. 
44. A thermally- and pressure-sensnwe adhesive sheet wherein a thermally and pressure-sensitive adhesive layer 
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conferring a thermoplastic resin, a tacWfier, and a solid plasterer is coated on at least one surface of a base mate- 
rial, characterized in that a coating amount of said thermally- and pressure-sensitive adhesive is less than 5 grtn 2 . 
and an adhesive strength when being stuck to a body to be stuck after manifestation of tackiness by heating said 
thermally- and pressure-sensitive adhesive sheet is not less than 100 gf/25rrm 

45. A thermally- and pressure-sensitive acffieslve sheet as claimed in dalm 44, characterized in that said thenmally- 
and pressure-sensitive adhesive layer is formed by coating a water-based dispersed product of a thermally- and 
pressure-sensitive adhesive containing a thermoplastic resin, a tacWfier, and a solid plastidzer over at least one 
surface of a base material sheet, flowed by drying. 

46. A thermally- and pressure-sensitive adhesive sheet as claimed in claim 44 or 45, wherein said adhesive strength 
when being stuck to a body to be stuck at a period of 5 minutes lapse after manifestation of tackiness by heating 
said thermaly- and pressure-sensitive adhesive sheet is not less than 1 00 gf/25mm. 

47. A thermally- and pressure-sensitive adhesive sheet as claimed in any one of claims 44-46, wherein said thermo- 
plastic resin is an acrylic-based polymer. 

48. A thermally- and pressure-sensitive adhesive sheet as claimed in any one of claims 44-47, wherein said sofid pJas- 
ttclzer Is dicyctohexy^phthalata 

49. A recording sheet whereto an Ink-absorbing layer composed of an acrylic-based polymer containing 5*50% by moi 
of a hydrophific monomer which is a constructing monomer and a solid plasticizer is formed over at least one sur- 
face of a base material. 

50. A recorcfing sheet as daimed in dalm 48. wherein said hydrophific monomer is at least one selected from a mono- 
mer containing carboxyic group, a monomer containing hydroxy! group, and a monomer containing a pdyoxy- 
alkylene unit 

51 . A recorcfing sheet as claimed in claim 49, wherein said solid plasticizer is at least one compound selected from the 
group of three Kinds of corrpounds (1) a muttiester compound of (A) (A1) an alcohol having a substituted cyctoheK- 
ane ring or a substituted cydohexene ring substituted by at least one of an alkyl group and having at least 3 car- 
bons in the atkyl group, or (A2) an alcohol having a bridged ring containing at least one of a ste-merrtoe rad carbo n 
ring with (B) a potybasic add, (Ba) a phosphorus compound having a melting point of 55-1 00°C or a phosphorus 
compound represented by the toDowing formulae (1a), (1b). (1c) or (2) 

0 
I 

0 

(la) (lb) 




rVo-p-or 4 r 6 -p-r 7 

0 R* 
R> 

(lc> (2) 



[in the formulae, R\ R 2 , R 3 . R 4 R 1 *, R 3 *, R 4 *. R 5 , R 6 , and R 7 are a hydrocarbon group or heterocydic group, 
respectively, A is a drvalerrt hydrocarbon group or heterocydte group, k is 0 or 1, n is an integer of 1-3, however, 
R 1 » R 3 *, and R 4 * are not simultaneously a phenyl group or 4-t-butylphenyl group, R 1 , R 2 , and A in the formula (1a), 
R 3 R 4 arKJAinthefom»ila(1a).R^R^.ar^ 
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and R 7 in the formula (2) may form a ring containing phosphorus atom by a * *^ **> 

respective*.], and (ii») » tester compound of (Q (cl> hydroqunone or l ^^ 8fB,n » 
stSedby an alKylW or (c2) catechol wherein benzene ring is substituted by an alky, group with (0) an 

organic monobasic acid. 

52. A recording sheet as claimed in claim 51 , wherein said muWester compound ^Jlj??? ^bons'in tta aikvt 
a substituted cydohexanol substituted by at least one of an afkyi ^J^^^^^^T^ 
oroup or (A21) an alcohol having a bridged ring containing at least one of a slx-membered saturated carbon ring to 
which hydroxy! group or hydrocyrmrlhyl gn»jp * bomled 

53 A recording sheet as claimed in any on© of claims 40-52. wherein the content of said solid ptasoozer is 30-1000 
parts by weight based on 100 parts by weight ol said acryiic-based polymer. 

54. A recording sheet as claimed In any one of claims 49-53, wherein said ink-absorbing layer further contains a tack- 
Hier. 

55. A method tor the preparation of a reconJng sheet *^^- flt ^^ a^scSSasSS 
polymer containing 5-50% by mo) of a hydrophiic monomer when .s a conslruchng monomer and a solid plaslicizar 

Is termed over at least one surface of a base material. 

56. A method for the preparation of a recording sheet as darfmed in 

ing layer by coating a water-based composition in which an acryiic-based polymer * dispersed m water over at 
least one surface of a base material. 

. riMMSnH ehnat wherein an ink-absorbing layer is formed over at least one surface of a base material and a 

Wof a basTmateriaUaid solid plastJcizer is at least one compound Rejected fmmlhe group, ^MtMid 
oSLunds ffl a muWester compound of (A) (A1) an alcohol having a substrtuted Iq^bnM.Mt '« tSSTt 
^vdoheWrino substituted by at least one of an alteyi flroup and having at least 3 carbons «ftiakKl group, or 

ring containing at least on. of a ate-membered carbon ring wHh ^P«*»£ 
^,^7^6^ corrpound having a melting point of 55-1 00*C or a pr*sphorus compound represented by 
the following formula* (1a). (1b). (1c) or (2) 

\ (8) 




0 
R 

(la) (lb) 



I 

0 

2 / R 3 R 33 



R l 0-P-0R* R 5 -P-R T 



0 R 6 
R3 

(lc) (2) 



n- femuriae R 1 R 2 R 3 R 4 H 1 " R 3 ". R*». R 3 , R 6 , and R 7 are a hydrocarbon group or heterocyclic group. 

heterocyclic group, k is 0 or i n * an ^V^SES 
R^tnd R* are not «muttan~usiy a phenyl^ or «*V^tM * ■£ i^^T* 
R3, R*. and A in the formula (1a). trf*. rf*. and R* in the formula (lb). R\ *-J*«*J^^™ ™J 
and R 7 in the formula (2) may form a ring containing phosphorus atom * * *^ a J^ rf ^ 
respectively.], and (ilia) a diester compound of (C) (d) hydroquinone or ****** benzene ring may be 

an organic monobasic acid. 
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58. A recording sheet as claimed in claim 57, wherein said mu Wester compound 0) is a muftiester compound of <A1 1) 
a substituted cydchexand substituted by at least one of an aikyl group and having at least 3 carbons in the alkyf 
group or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon ring to 
which hydroxy! group or hydroxymethyi group is bonded with (B) a pdybaste acid. 

59. A recording sheet as claimed In claim 57 or 58, wherein the content off said solid plasticizer Is 30-1000 parts by 
weight based on 100 parts by weight of said thermoplastic resin. 

60. A recording sheet as claimed in any one of claims 57-59, wherein said ink-absorbing layer is constructed by a cat- 
bnic monomer having a crosslinkable group and a hydrophHic polymer. 

61 . A recording sheet as claimed in any one of claims 57-59. wherein a most outside layer in said ink-absorbing layer 
is formed by a porous layer. 

62. A shrink label, over which a deiayed-tack layer composed of a thermoplastic reein, a solid plasticaer, and a tacWf ier 
is formed, wherein said sofid plastkazer is constructed by the combination of at least two conpound grot** 
selected from the group off four kinds of compounds (i) a muftiester conpound of (A) (A1) an alcohol having a sub- 
stituted cyciohexane ring or a substituted cyctohexene ring substituted by at least one of an alkyl groif) and having 
at least 3 carbons in me aikyl groqp, or (A2) an alcohol having a bridged ring containing at least one off a sfe-mem- 
bered carbon ring with (B) a polybaaic acid, (iia) a phosphorus compound having a melting point of 55-100*C or a 
phosphorus conpouid represented by the following formulae {1a), (1b), (1c) or (2) 



1*0 -f- P-0-A-0-4— P-0R* 



0 

R*0-f- P-0-A-0-V- P-0R* R^-P-OR 48 



i " I I I 

\ 0 / O, 0 



(la) (1*>) 



R*0-P-OR* ft 5_p_ R ; 

0 D6 

R» K 

(lc) (2) 



[in the formulae, R 1 . R 2 . R 3 . R 4 , R 1 *. R 3 *. R 4 *. R 5 . R 6 . and R 7 are a hydrocarbon group or heterocyclic group, 
respectively, A is a drvalerrt hydrocarbon group or heterocyclic group, k is 0 or 1. n is an integer of 1-3, however, 
R 1 » R 3 ", and R** are not simultaneously a phenyl group or 4-t-butybhenyl group, R 1 . R 2 , and A In the formula i (1a), 
R 3 . R 4 , and A in the formula <1a), R 1 '. R 3 *. and R 4 * in the formula <1b), R 1 , R 3 , and R 4 in the formula (1c). R 5 , PP. 
and P? in the formula (2) may form a ring containing phosphorus atom by a combination of at least two groups, 
respectively.], and (iia) a diester compound of (C) (d) hydroquinone or lesorcinol wherein benzene ring may be 
substituted by an alkyl group, or (c2) catechol wherein benzene ring is substituted by an alkyl group with (O) an 
organic monobasic acid, and (hr) dicydohexytphthalata 

63. A shrink label as claimed in claim 62. wherein said muHieeter compound (I) is a mufti ester compound of (A11) a 
substituted cydohexanol substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl 
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group or (A21) an alcohol having a brkiged ring containing at least <^^ aM 
JhS hydioxyl flroup or hydroxymethyi group is bonded wilh (B) a polybasic acd. 

64 A shrink label as claimed in claim 62 or 63, wherein the content ol said soUajriasfener in said delayed-tack layer 
is SlO^ parts by weight based on 100 parts by weight of said mermoplasbc res.n. 

65. A shrink label as claimed in any one of claims 62-64, wherein said delayed^layer con^^ 
S^sSTpLdzer, and ateddfter and. moreover, K Is coated by coating a water-based conpoaWon In which 
said thermoplastic resin is disparted in water. 

66. A shrink label as claimed in any one ci ciaims 62-65. wherein a printed layer is formed on at least one surface of a 
shrink film. 

67. A shrink label as claimed in any one of clakns 62-66. wherein a layer is formed between a ehrinktHm and a delayed- 
tack layer. 

68. A water-based re* corncob 

solution polymerization ol 0.5-50% by weight of (G) a polyrnerizable * SSmebia 

VamTbv wetaht of at least one of (H) a potymerlzaWe unsaturated monomer havtng an ion-axmable 
^T^SSwa lymerizaWe unsaved monomer having a polydimethyiaioxan. structure, and 

69. A water-based resin composition as claimed in claim 6ft wherein it is obtained by removing a potymerization sol- 
vent after emulsifying. 

70. A water-based resin composition as claimed in claim 68 or 69. 0> 8 ^>™***£ JST- 
2Sa pofydime^lsiloxane structure is at least one kind selected from a polyrnerizable unsaturated mon- 
omer represented by general formula (11) or general formula (12). 



40 



« 
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CH 3 CH 3 CH 3 
CH 3 -Si-of Si-0-fSi-R 



i 

CH 3 



CH 3 



CH 3 



(11) 



R:-CH=CH 2 . 



-(CH 2 ) 3 -0-C-C=CH 2 
0 CH 3 



or 



-(CH 2 ) 3 -0-C-CH=CHi 
0 



CH 3 -0-(-Si- 




Si-R 



R.-CH=CH 2 



(12) 



-<CK z ),-0-C-C=CH 2 
3 II I 

0 CHs 



or 



- (CH 2 ) 3 - 0- C- CH=CH 2 
0 



[in the general formula (1 1) or general formula (12). p represents an integer of 1-151. 

71 . A water-based coating agent wherein a water-based resin composition as claimed in any one of claims 68-70 is 
employed. 

72. A water-based coating composition containing (O) a core/shea type water-based emulsion wherein core compo- 
nents are comprised a copolymer of 5-50% by weight of(K)a polyrnerizable unsaturated monomer represented by 
general formula (XXXI) 

CH2=C (R 31 ) COOR 32 (XXXI) 

(in the formula, R 31 is a hydrogen or a methyl group, and R 32 is a substituted alkyl group having an epoxy group or 
a epaxy grrxp-equivalerrt compound) and/or (L) a polyvalent epoxy compound having at least two epoxy groups in 
the molecule with 95-50% by weight of (M) other polyrnerizable unsaturated monomers which are cop dymarte atts 
with the (K) a pofymerizable unsaturated monomer and the (L) a polyvalent epoxy compound and shel components 
are comprised a copolymer of 2-50% by weight of (N) a polyrnerizable unsaturated monomer having carboxyfc 
group with 98-50% by weight of (M) other polyrnerizable unsaturated monomers which are copolymerizable with 
the (N) a poiymerizatxe unsaturated monomer having carboxylic group, and a water-soluble silicate (P) repre- 
sented by general formula (XXXII) 



MgO-xSi02 



(XXXII) 



(in the formula M represents an alkali metal belonged to No. I A group in the periodic table, and x represents the 
number of 2.0-7.5) in a mixing proportion ratio of (Q)<P)=10:1-1:10 by weight based on the solid content 

73. A water-based coating composition as claimed in claim 72, wherein R 32 in said (K) a polyrnerizable unsaturated 
monomer represented by the general formula (XXXI) is selected from the following alkyl group (31). (32). and (33) 
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containing an epoxy group or a epoxy group-equivalent compound. 



R 33 

-CH 2 -C- CH 2 (31) 
I I 
OH X 



R 33 

CH 2 -C : - CH 2 
0 



-0.:0 ( 



(32) 



(33) 



(-„ ^ formulae, ft 33 represents a hydrogen or a methyl group, and X represents a halogen atom). 

74. A water-based coating composition as claimed m cteim 72 ^^"^^^^J^^^. 
a compound selected from a bisphenol A digjycidylethar, a bisphenol A di-frnethytglyodylether. a bisphenol r og 
lycidytother, and a bisphenol F di-^ethylglycidyi ether. 

75. A water-based coating composition as daimed In any ^'^^^^^^ ) ^T^^l 
unsaturated monomers include at least one monomer selected from a (meth)acry* iester, j^rene ^J**™* 
SSlve. (nteth)acry1onltrtle.a^ 

vinyl monomer having eilyl group 

76. A water-based coating composition as claimed in any one of cMms72-75. ^^^^^^rSS 
based emulsion is a core/shell type water-based emulsion prepared by m u «^^^^JT; 
poWzaSon initiator through emulsifying respective monomers for ?S2S?io * 
water using said shell components as a high molecuter weight disparsant after polymenzaBon of a copolymer to be 
constructed tor said shel componentB 

77 A water-based coating composition as claimed in any one of claims 72-76. wherein a core/shell weight ratio in said 
(O) a core/shell type water-based emulsion is core*he««9:M * 

78. A water-based coating composition as claimed in any one of claims 72-77, wherein Tg Is -40 to IM^ in saklcopol- 
v^trcSSSdTaWcor. corrpor^tTand Tg is -40 to 1 00-C in eatf copolymer to be constructed tor 
said she! components in said (O) a core/shell type water-based emulsion. 
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